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About This Book 



If you're like most business peo- 
ple, you know very little about 
computers, personal or other- 
wise. (You might even prefer to 
keep it that way.) But you also 
know that, within the next few 
years, computers are likely to 
be necessities in even the 
smallest business ventures. If 
you haven't taken advantage of 
computers by then, you can be 
sure your competition will 
have — but by that time you'll be 
running to catch a fast-moving 
train. 

So we've written this book 
for you: to acquaint you with 
personal computers, show you 
how they're used in businesses 
(large and small), and how to 
buy one. It won't make you an 
overnight computer expert, but 
it will help you ask questions 
and listen more critically to com- 
puter dealers. 

We've made it nontechnical 
because we want to make the 
personal computer understand- 
able. We've also tried to be as 
objective as possible, because 
we believe that the more you 
know about personal comput- 
ers, the better equipped you'll 
be to evaluate different personal 
computer systems. Then it will 
be easier for you to see why, in 
spite of growing competition, 
Apple personal computers are 
the best selling personal com- 
puters in the world. 
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How a Personal Computer Can Improve Your Business 



If the idea of computerizing your 
business intrigues yet baffles 
you, you have lots of company. 
In the few short years since 
portable, affordable computers 
were introduced, business peo- 
ple everywhere have viewed the 
personal computer, this "bicycle 
for the brain," with a mixture of 
excitement and at least a little 
reluctance. 

And understandably so. Until 
a few years ago, computers 
were simply too big and costly 
for any but large companies to 
afford, and often so complex 
that only highly specialized sys- 
tems analysts and program- 
mers could operate them. It was 
easy to conceive of the personal 
computer as a valuable man- 
agement tool that could help 
people cut costs, increase pro- 
ductivity, and make better man- 
agement decisions. But how? 

Today, we have the answer. 
Personal computer systems 
now pack more computing 
power than their room-size fore- 
bears, cost less than an office 
copier, and fit comfortably on a 
desktop. Excellent, off-the- 
shelf computer programs 
streamline a wide range of busi- 
ness tasks — financial modeling, 
accounting, word processing, 
statistical analysis, and many 
more. Most of these programs 
are easy to use, since they have 
been designed for the execu- 
tive, manager, professional, and 
small business owner with little 
or no computer experience. 



How Personal Computers 
are Used in Business 

One of the real beauties of the 
personal computer is its versa- 
tility. Unlike "dedicated" com- 
puters designed to perform a 
single task (word processing, 
for instance), the personal com- 
puter is something of a general 
purpose, electronic workhorse, 
able to perform a wide range of 
tasks with extraordinary speed 
and accuracy. In business, you'll 
find it applied most frequently 
to modeling and forecasting, 
graphic illustrations, word pro- 
cessing, data base manage- 
ment, accounting, training, and 
communications. 



Modeling and Forecasting 

The speed with which the per- 
sonal computer can perform 
complex calculations makes it a 
valuable tool for managers, 
planners, and analysts involved 
in financial modeling and fore- 
casting—examining the corpo- 
rate past and predicting the 
corporate future. As an "elec- 
tronic worksheet," the computer 
replaces the laborious spread- 
sheet-and-calculator method of 
planning (or costly timeshare- 
system planning). It offers man- 
agers a better means of explor- 
ing the "what-ifs" of different 
business situations. It also al- 
lows them to develop more ac- 
curate business plans, sales 
and cash-flow forecasts, de- 
partment budgets, product 
and marketing strategies, and 
material and labor estimates. 
Sophisticated mathematical for- 
mulas are built into the better 
modeling programs, so the 
computer does all the calculat- 
ing and recalculating work when 
different assumptions are 
tested. 




Graphic Illustrations 

Computer-generated graphs, 
charts, and maps have become 
valuable decision-making tools 
for managers who otherwise 
would have to digest and inter- 
pret truckloads of statistics gen- 
erated by computer printouts. 
Easy to produce and easy to 
understand, graphs and charts 
prove particularly useful in mon- 
itoring performance, spotting 
trends, and evaluating business 
opportunities. They also serve 
as valuable communication 
tools. Graphics programs de- 
signed for business use can 
convert virtually any numeric 
information— profit and loss, 
gross margin, forecast, sales, 
budget, cash flow — into presen- 
tation-quality bar, pie, line, and 
scatter graphs. 
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Word Processing 

What the electronic calculator 
did for the number, the word 
processing computer has done 
for the written word. It has short- 
ened, practically exponentially, 
the time it takes to produce and 
edit memos, personalized form 
letters, reports, even book- 
length manuscripts. 

Far removed from the hum- 
ble manual typewriter, the com- 
puter takes advantage of a 
television like screen to display 
text before it's printed. This way, 
it's possible to edit a docu- 
ment — add sentences, delete 
or move paragraphs, correct 
spelling errors, and search for 
and replace words — in a single 
operation, before text is commit- 
ted to paper. A printer, linked to 
the computer, then produces 
letter-perfect copy. 

The computer can also store 
written information so it can be 
edited and updated whenever 
necessary. The text stored by 
the computer is as easy to up- 
date as it is to edit. And the 
printer can produce letter- 
perfect copies of each up- 
dated text. 



Data Base Management 

In computer jargon, filing infor- 
mation electronically is given a 
rather complex name: data base 
management. Data base man- 
agement systems keep records 
(of personnel, sales statistics, 
marketing survey abstracts, for 
example) that can be easily up- 
dated and manipulated in var- 
ious ways. 

If you own a small business 
and maintain a computer list of 
several hundred customers, you 
might use it to generate mailing 
labels for a special promotion, 
review purchase activities for 
the fourth quarter, or send a let- 
ter just to customers with cer- 
tain zip codes. 

If you are a manager or exec- 
utive of a large business, you 
might use a personal computer 
to draw on department-main- 
tained data bases that store fi- 
nancial information as well as 
abstracts of professional jour- 
nals. 

And, by linking your com- 
puter to data bases stored on 
larger, mainframe computers, 
you can tap into more complex 
information banks. 





Accounting 

Accounting by computer 
streamlines the five most basic 
business functions: general 
ledger, accounts receivable, ac- 
counts payable, sales invoicing/ 
inventory control, and payroll. 
Besides cutting the time that it 
takes to do the same work by 
hand, computerized accounting 
offers businesses an opportu- 
nity to improve cash flow man- 
agement, boost the collection 
rate of receivables, plan pay- 
ments to take advantage of ven- 
dor discounts, and maintain 
inventory levels that minimize 
cash investment and improve 
customer service. Who stands 
to benefit most from personal 
computer accounting systems? 
The small business owner or 
bookkeeper who ordinarily han- 
dles the books, or whose books 
go to an accountant or book- 
keeping service bureau each 
month or quarter. 



Training 

A personal computer is a mas- 
terful training tool. Programs 
are available that make it easy 
to develop dynamic instructional 
materials. These, in turn, open 
the door to new, more creative 
approaches toward improving 
employee performance and 
productivity. 

The personal computer is the 
teacher. Sales, management, 
arid service employees learn in 
a one-on-one, self-paced envi- 
ronment in which the computer 
actively prompts, monitors, and 
tests for understanding. And the 
teacher is quite talented — it can 
blend text with sound, graphics, 
color, simulations, and video 
technology. Besides increasing 
learning retention, Computer- 
Assisted Instruction (CAI) and 
Computer-Assisted Training 
(CAT) programs make better 
use of meeting time, fit more 
readily into demanding execu- 
tive schedules, and travel to 
branch offices more economi- 
cally than do training personnel. 
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Communications 

To extend the potential of the 
personal computer, many busi- 
ness people link it, usually by 
telephone, to an interoffice "net- 
work" of other personal comput- 
ers, to data bases stored in 
large, mainframe computers, 
and to information services pro- 
vided by commercial computer 
networks. These communica- 
tion links allow managers to 
share data bases and models 
used in business planning, to 
speed delivery of correspon- 
dence by electronic mail, and 
to draw on information found 
in large, complex data bases. 

It's unlikely, of course, that 
you'll use a personal computer 
for all these functions. As a 
manager, you might rely on a 
personal computer to help you 
develop business models and 
budgets. Or you might use it to 
produce graphs that compare 
actual sales against forecasts, 



or expenditures against bud- 
gets. As a small business 
owner, you may depend on a 
personal computer to automate 
your accounting procedures or 
to generate letters and mailing 
labels for direct mail advertis- 
ing. For attorneys and writers, 
the personal computer is an ob- 
vious route to streamlined prep- 
aration and editing of lengthy 
documents. 



Bottom-line Benefits 

What makes a personal com- 
puter valuable? The fact that it 
can accomplish so many differ- 
ent tasks— and with such speed 
and accuracy — that it greatly in- 
creases personal productivity. 
With the computer handling the 
tedious, repetitive activities that 
produce most business bottle- 
necks, you and your staff are 
free to pursue more creative, 
productive tasks — tasks that 
make your business grow. 



What's in a Name? 

Personal computers. Micro- 
computers. Desktop comput- 
ers. Small business computers. 
Microcomputers. Minicomput- 
ers. By these— or any other 
name— computers essentially 
do the same work: process 
thousands of instructions in mil- 
lionths of seconds. They're a lit- 
tle like automobiles, varying 
less in function than in physical 
appearance, power, and price. 

A few years ago, when eco- 
nomical, compact computers 
were introduced, people distin- 
guished them from traditional 
mainframe computers with 
names like "microcomputer" 
and "minicomputer," referring 
as much to the computer's 
physical size as to its comput- 
ing power. Today, however, if 
you had to draw dividing lines 
between "sizes" of computers, 
they would have to be pretty 
fuzzy ones. With advancements 
in technology, many of the 
smallest computers are more 
capable than room-size ones 
built a few years ago. 

The personal computer, for 
example, contains all the cir- 
cuitry of the large computers 
several years back. This cir- 
cuitry is located on just a few 
chips, each smaller than your 
fingernail. Actually, today's 
minicomputers may duplicate 
or even exceed the power of 
mainframe computers that 
only a few years ago required 
their own climate-controlled 
rooms. Of course today's main- 
frames or "megacomputers," 
even though they're physically 




smaller than the mainframes of 
yesteryear, far outstrip the most 
ambitious minicomputers. The 
fastest (and most expensive) 
computer in the world, for ex- 
ample, is about the size of an 
upended sports car. 

It's not physical size, 
though, that determines the 
effectiveness of a computer. 
Brainpower (memory size and 
the speed with which the com- 
puter can carry out instructions) 
as well as utility (what the 
computer can accomplish) 
are better measuring sticks. 

In terms of power, the flexi- 
ble, compact personal comput- 
ers (otherwise known as 
microcomputers and desktop 
computers) lie at one end of a 
continuum that is constantly 
changing. Farther along, yet 
somewhat overlapping in func- 
tions, are the more expensive 
and powerful minicomputers 
that handle the complex data 
processing needs of large cor- 
porations. At the far end are the 
megacomputers used to help 
launch space shuttles and build 
sophisticated econometric 
models. 
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Improve Efficiency 

Working with computer-stored 
records, you reduce the time it 
takes to manage paperwork. 
For example, by transferring ac- 
counting tasks to the computer, 
you no longer need to maintain 
hand-written journals of receiv- 
ables, sales, inventory, and the 
general ledger. The computer 
will maintain them for you and 
generate printed reports 
as well. 

At the same time, you no 
longer need to manually update 
each accounting journal when 
you sit down to record invoices 
or cash receipts. Simply enter 




the new data once, and the 
computer performs calcula- 
tions, feeds new information 
into appropriate accounts, and, 
when you specify, generates a 
printed invoice and/or report. 



Reduce Errors 

With aggravating predictability, 
costly errors manage to slip 
past even the most watchful ex- 
ecutive. Often these errors are 
the result of manually recording 
information incorrectly, of mis- 
calculating, or of typing mis- 
takes into reports. With the help 
of the computer, however, you 
can significantly narrow your 
margin of error. 

The computer virtually elimi- 
nates mistakes that result from 
miscalculating, because it auto- 
matically performs, with unfail- 
ing consistency, complex 
calculations. In addition, watch- 
dogs built into programs can call 
your attention to incongruous 
data or unrecognizable informa- 
tion you've entered, or to words 
whose spellings don't match 
those in the program's exten- 
sive vocabulary. Immediately, 



you have an opportunity to vali- 
date the information or correct 
what otherwise might prove to 
be an expensive oversight. 



Cut Costs 

Using the computer to monitor 
expenditures more closely, you 
can learn where to trim fat 
in overhead, provide tighter 
budget controls, speed your bill- 
ing cycle, and take advantage of 
discounts offered by vendors. If 
you handle inventory, you can 
use the computer to help you 
place more timely orders, pro- 
ject more accurately what stock 
levels you need, and order in 
more economical lot sizes. 



Make Better Decisions 

Obviously, modeling and fore- 
casting programs are tools for 
good decision making. So are 
the computer's summarizing ca- 
pabilities. They enable you to 
absorb information from a much 
larger pool of data than you 
could have were you to rely on 
your own statistical resources 
and manual calculations. 

Because the computer can 
manipulate that information 
quickly, it can point out subtle- 
ties you may not otherwise no- 
tice. And the information is 
consistently accurate. In addi- 
tion, it provides unlimited oppor- 
tunities for examining "what-if" 
situations. You'll also find it eas- 
ier to spot trends and troubles 
with fewer uncertainties. The re- 
sult? Sounder, more effective 
management decisions. 
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Increase Profits 

As you use the computer to help 
you manage your resources 
more effectively, reduce errors, 
and cut costs, you'll also 
increase your profit margin. 

Modeling and forecasting 
programs are good examples of 
this. They enable you to exam- 
ine various business decisions 
before committing to the one 
you think will prove most profit- 
able. When comparing several 
investment opportunities, for 
instance, you can use the com- 
puter to rapidly test assump- 
tions that identify potential rates 
of return, production costs, la- 
bor and material requirements, 
cash flow, and other variables 
that affect profits. 



Improve Customer Service 



Increase Productivity 

Perhaps the most satisfying 
contribution the personal com- 
puter makes in business is at 
the individual level — improving 
the quality of the work experi- 
ence. It brings computer intelli- 
gence to people, helping them 
manage more efficiently, more 
creatively, and more effectively. 

For the manager developing 
business plans, the manufac- 
turer planning material require- 
ments, the small business 
owner tracking sales — for 
business people in every 
profession, at every level of 
management — the computer 
becomes one half of a man-ma- 
chine partnership. It is available 
for tens of thousands of differ- 
ent, personal tasks that open 
the door to better ideas and a 
more pleasurable journey. 



The View From Pepperidge 
Farm 

At Pepperidge Farm in Nor- 
walk, Connecticut— where 
they're said to make the breads 
like Grandma used to bake— 
founder Margaret Rud ken's an- 
cient black stove is proudly on 
display in the lobby But behind 
the scenes are mainframe com- 
puters and, in the offices of 
managers, personal computers 
in growing numbers. 

Peter J. Zezima, manager 
of business systems, says the 
personal computers purchased 
for managers at Pepperidge 
Farm are being used for every- 
thing from market forecasting 
to production scheduling, and 
from labor analysis to simula- 
tions and profit/loss analysis. In 
fact, the company's own list of 
personal computer applica- 
tions exceeds 900. 

The personal computers 
have had an almost revolution- 
ary effect upon many of the 
company's departments. 
Zezima says, "In the past, busi- 
ness reports and applications 
that used to take days can now 
be done in hours and minutes . 
The systems have been ex- 
tremely cost effective. 




"You can run a business 
more efficiently by putting com- 
puter power in the hands of the 
people who make the deci- 
sions. And it's a lot easier to 
teach a manager to use an 
Apple than it is to teach a com- 
puter specialist how to run a 
firm." 

Apparently the management 
of Pepperidge Farm agrees. 
The firm now has more than 
300 trained personal computer 
users, and is in the process of 
linking all their personal com- 
puters into a single communi- 
cations network supported by 
a large central computer. The 
network, Zezima says, allows 
for electronic mail, as well as 
shared word processing, 
graphics, and distributed pro- 
cessing. 



You'll measurably improve the 
quality of service your custom- 
ers receive when you use the 
computer to keep track of or- 
ders and inventory. You'll also 
substantially improve turn- 
around time on orders, provide 
more detailed account state- 
ments, and be able to set up 
different discount and credit 
systems tailored to customer 
needs. With the computer, 
you're in a better position to 
know who has placed orders, 
where they are, and which have 
been filled. 
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By the light of the silvery CRT*, 
then, you have opportunities for 
huge gains in productivity. As a 
manager, you will realize these 
gains in the preparation and 
presentation of corporate bud- 
gets and forecasts, in report 
writing, record keeping, and 
communications. 

As a professional — particu- 
larly if you are in accounting, 
financial planning, and tax con- 
sulting — you share with manag- 
ers the need for the computer's 
calculating powers. You share, 
too, with the small business 
owner and entrepreneur, the 
need for sound, automated ac- 
counting systems. So it is with 
professionals in medicine, law, 
and architecture. They view the 
personal computer as a route to 
more accurate client records, 
improved report writing, more 
efficient project coordination, 
and increased research capa- 
bility. 

Thousands of programs 
have been developed for the 
personal computer to meet the 
general and specialized needs 
of managers and professionals 
in virtually every type of busi- 
ness. Most of these programs, 
however, are directly related to, 
or are hybrids of, the applica- 
tions described in the next 
pages. 



Financial Modeling and 
Forecasting— Let the 
Computer Crunch Numbers 

What if you had taken an over- 
seas assignment? What if you 
had married? Or married some- 
one else? What if you had pur- 
sued a career in music rather 
than management? What if 
you had(n't) missed that phone 
call? 

Everybody speculates. At 
one level, "what if?" is an exer- 
cise in fancy. In business, 
though, what-ifs can literally be 
$64,000 questions. At the core 
of financial models and fore- 
casts, what-if questions are cru- 
cial to a company's strategic 
management. They teach a 
company about its past, its fu- 
ture, its profits, its market posi- 
tion, its competition. How they 
are handled can make the dif- 
ference between prosperity and 
survival. 

Until recently, managers and 
executives responsible for fi- 
nancial models and forecasts 
had to develop them by hand if 



they didn't have easy access to 
mainframe computers. The in- 
troduction of "micromodelers," 
though, has placed the power of 
those mainframe financial mo- 
delers in the hands of anyone 
with access to a personal 
computer. 



Planning by Computer 

Some of the personal comput- 
er's success is due to the so- 
phisticated financial modeling 
programs that have been writ- 
ten for it. Described as "worth 
buying a computer for," these 
financial modeling programs 
have virtually revolutionized 
business planning. Easy for the 
novice to use, they have dra- 
matically reduced the time it 
takes to develop budgets, sales 
plans, forecasts, cost analyses, 
investment analyses, P&L pro- 
jections, schedules, and cash 
flow projections. 

More important, however, 
modeling programs and the per- 
sonal computer improve the 
quality of management deci- 
sions. They allow management 



to absorb and manipulate 
mountains of computational ore 
quickly and accurately ("crunch 
numbers" in computer jargon). 
As a result, managers are freed 
from the calculations and cleri- 
cal work involved in manual 
planning. They have more time 
to develop data, examine strate- 
gies, and consider strategic al- 
ternatives. With access to more 
timely and complete informa- 
tion, they also can make more 
reliable projections. 

Chances are, whatever task 
you can perform with a calcula- 
tor, pencil, and spreadsheet, 
you can handle more efficiently 
with a personal computer and 
an "electronic worksheet." 



In Electronic Worksheets 
VisiCalc®isKing... 

"Electronic worksheet" is a term 
synonymous with computer 
modeling. Replacing calculator, 
spreadsheet, and pencil, it of- 
fers managers, as we've said, a 
way to project the company's fu- 
ture and test different assump- 
tions without having to perform 




Financial modeling programs developed 
for the personal computer have 
dramatically reduced the time it takes to 
develop budgets, sales plans, forecasts, 
projections, and schedules. 




*CRT, the cathode ray tube used to dis- 
play information on a computer screen. 
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Since VisiCalc first appeared, a raft of competititve programs has swept into the 
market, each with features unique to its intended audience. 



tedious hand calculations, lay 
out spreadsheet after spread- 
sheet, or understand computer 
programming. 

One of the most celebrated 
electronic worksheets is Visi- 
Calc, the first and most widely 
used financial modeling pro- 
gram created for personal com- 
puters. Developed by Dan 
Bricklin and Bob Frankston, two 
Harvard Business School stu- 
dents who wanted a better way 
to analyze case studies, it was 
published by Personal Soft- 
ware, Inc. (now VisiCorp) in 
1979. Since then, VisiCalc and 
other electronic worksheet pro- 
grams have made financial 
modeling the darling of personal 
computer applications, largely 
because of their "instant erase 
and recalculate" facility. 

How VisiCalc Works 

Basically, VisiCalc — like most 
other financial modeling pro- 
grams — works like this: The 
computer's television like moni- 
tor serves as a "window" onto a 
blank worksheet that resembles 
a huge columnar pad. The 
worksheet is organized into a 
regiment of rows and columns. 
(The VisiCalc worksheet is 63 
columns wide, 254 rows deep.) 
When using the worksheet, you 
can insert one of three types of 
information — words, numbers, 
or formulas. 

Suppose, for example, you 
were constructing a budget. 



Rather than write down column 
headings across the top, and 
budget categories down the 
side of a sheet of paper, you 
would use the computer key- 



board to enter the same infor- 
mation into the computer. The 
computer would display this 
information, in a worksheet 
format, on the screen. 

As you enter formulas and 
numeric information, the com- 
puter manipulates it according 
to your instructions. The com- 
puter can, for example, take a 
figure you specify for one month 
and insert it into every subse- 
quent month for the same 
category. It also can provide 
horizontal and vertical totals 
and subtotals, calculate one set 
of figures on the basis of 
another (such as salaries as a 
function of base wage plus com- 
mission), and recalculate in- 
stantly as you explore what-if 
assumptions. What if labor 
costs rise seven rather than 
five percent? What if the de- 



partment adds another produc- 
tion supervisor in the second 
quarter? What if the cost of 
employee health insurance 
increases? 

Once the budget is con- 
structed to your satisfaction, the 
computer can store it for you, 
and, when linked to a printer, 
produce a presentation-quality 
copy. To update the budget or 
use it to compare actual against 
projected costs, you can re- 
trieve the model from computer 
storage and insert new data; the 
computer automatically recal- 
culates. 
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...But It's Not the Only Kid 
on the Block 

Since VisiCalc first appeared, a 
raft of competitive programs 
has swept into the market, 
each with features unique to its 
intended audience. Some of 
these programs make it possi- 
ble to perform a wide range of 
complex calculations, build 
models of virtually any size and 
format, consolidate several dif- 
ferent models, and transfer data 
from one model to another. 

Most electronic worksheets, 
for example, give you the option 
of plugging your own formulas 
into your model, or using stan- 
dard calculations that have 
been built into the program — 
such as SUM, MIN(imum), 
MAX(imum), AVERAGE, PCT 
(percent), and various trigono- 
metric functions. Most pro- 



grams also allow you to 
examine and work with two dif- 
ferent sections of your work- 
sheet at the same time. In these 
instances, the computer screen 
is divided into two windows 
("split screen" is the official 
name for this operation). 

In addition, some modeling 
programs provide built-in ad- 
vanced functions that include 
sophisticated statistical analysis 
techniques. One program cal- 
culates three kinds of deprecia- 
tion, as well as compound 
growth rate, net present value, 
and linear regression forecast. 
Another is geared to real estate 
investment analysis, calculating 
amortization as well as mort- 
gage loan analysis options. Still 
another allows managers to 
generate fitted curves and 
moving averages, create 
"smoothed" data, compute 



standard deviation, and perform 
multiple linear regression. 

Several micromodelers also 
let managers consolidate mod- 
els or sections of models, ex- 
change formulas, and share 
data, such as regional sales 
figures stored in different lo- 
cations. 



Business Graphics- 
Pictures Worth a Thousand 
Printouts 

Like personal computers and 
mainframe computers before 
them, computer graphics once 
was the domain of the scientists 
and engineers who produced 
the technology — and the few 
companies willing to pour time 
and big dollars into making that 



technology tractable. But be- 
cause of its value as a decision- 
making tool, computer graphics 
is expected to become a favor- 
ite of business in the next few 
years. 

With the introduction of 
low-cost computer graphics pro- 
grams, managers and execu- 
tives now can convert the 
endless streams of numbers on 
computer printouts into useful, 
easily understood graphs and 
charts. These graphs and 
charts help them spot trends, 
pinpoint problem areas, and 
make better business deci- 
sions. 



The Manager as Artist 

To the manager overloaded with 
work and pressured to make 
quick decisions, simple pictures 






With low-cost computer graphics programs, managers now can use the personal 
computer to convert data from computer printouts into easily understood graphs 
and charts. 
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offer a welcome alternative to a 
steady diet of statistics. For that 
reason, managers and execu- 
tives have in computer graphics 
two increasingly indispensable 
services— summarizing data for 
everyday management and 
planning problems (information 
graphics), and providing quality 
visual displays for reports and 
presentations (presentation 
graphics). 

Information Graphics 

The computer can give manag- 
ers an easy way to identify 
trends by producing graphs that 
weigh expenditures against 
budget allocations, track prod- 
uct performance, compare 
actual sales with projections, 
gauge the impact of competition 
on business, and chart stock 
and production activities. 

A valuable tool in marketing 
and corporate planning depart- 
ments, computer-generated 
graphs can be used to examine 
investment alternatives, com- 
paring each for return on invest- 
ment, return on sales, gross 
margins, and cash flow. 

Evaluating several opportun- 
ities for investments exemplifies 
the what-if? function of com- 
puter graphics in planning. 
Since the computer can graphi- 



cally display data with such 
speed, it's easy for managers 
to play the what-if game with 
different scenarios that may 
involve manpower projections, 
acquisitions and mergers, 
budget allocations, and revenue 
increases. 

Presentation Graphics 

For years managers and profes- 
sionals have used artists to pro- 
duce high-quality color graphs 
and charts for presentation, par- 
ticularly in the boardroom. But 
visuals produced by computer 
and used for presentation have 
three distinct advantages over 
those prepared manually: cost, 
speed, and accuracy. 

For presentation purposes, 
computer-generated graphs are 
usually converted into printed 
illustrations (or into acetate for 
overhead projection) through 
devices called plotters (many of 
which provide color). Another 
device works like an oversize 
camera, translating graphs into 
slides for screen projection. 
Some programs allow the com- 
puter to transmit images directly 
onto the boardroom's projection 
television screen. 

Training department manag- 
ers, in particular, find they can 
easily produce, edit, and update 



materials for classes and semi- 
nars without having to commit 
themselves to the cost and 
tedium of manually redoing 
existing visuals. 



How To Draw With a 
Computer 

The procedure for developing 
graphs with a computer is quite 
simple. You use the computer's 
keyboard to feed data and sim- 
ple commands, such as "draw 
bar," "label," and "fill," into the 
computer. The computer ar- 
ranges the information into pie 
charts, line graphs, scatter- 
grams, or horizontal or vertical 
bar charts for display on the 
computer's monitor. With some 
systems you also can create 
diagrams and freehand illustra- 
tions. 

Attached to a printer or plot- 
ter, the computer can generate 
page-size illustrations, either in 
black and white or full color. 
Linked to other equipment, the 
computer can also be used to 
produce slides and films for 
screen projection. 



Features to Look For 

With the business person 
in mind, over 80 graphics pro- 
grams have been developed for 
personal computers. To one de- 
gree or another, they let you: 

i create a variety of graphs 
and charts, including bar charts, 
pie charts, scattergrams, and 
line graphs; 

plot several sets of data on 
each graph; 

customize graphs with any 
number of horizontal and verti- 
cal floating labels (some pro- 
grams provide a variety 
of type fonts and sizes); 

adjust the scale of the graph 
to suit your needs; 

make use of data created 
with other programs (especially 
electronic worksheets); 
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perform statistical analysis to 
determine minimum, maximum, 
sum, mean, standard deviation, 
and variance; 

establish data trends through 
fitting least squares as well as 
several types of curves; 
i operate ("drive") a wide 
range of different printers and 
plotters. 



Data Base/ Mai I List 
Management: A Quantum 
Leap in Record Keeping 

How do you handle information? 
An address book? A box of 
three-by-five cards? Cabinets of 
file folders? Each of these is a 
"data base"— a collection of re- 
lated information. So is your 
telephone directory, or classi- 
fied advertising section of the 
newspaper. 

Data base management sys- 
tems are the computer's way of 
handling information. As we 
mentioned earlier, the term itself 
is computerese for electronic fil- 
ing or record keeping. Working 
with computer-stored files, you 
store, sort, collect, and summa- 
rize information in ways that you 
couldn't or wouldn't do by hand. 



Case in point: You are a fi- 
nancial planning consultant with 
clients located in cities scat- 
tered across the country. You're 
planning a series of seminars 
on investments and want to 
send announcements to your 
clients in New York first. You 
could create your invitation list 
by thumbing through the cards 
in your three-by-five file — start- 
ing with the As and looking at 
each entry. This approach 
would probably take awhile, be- 
cause you haven't organized 
your clients by their locations. 

Working with a computer- 
stored client list, however, you 
could ask, "Which of my clients 
has a New York address?" and 
have accurate results within 
minutes. The computer's fin- 
gers, if you will, do the walking 
through your data base. 

Besides keeping mailing lists 
and targeting mailings, it's pos- 
sible to develop sales summa- 
ries by product, salesperson, 
customer, or region; keep track 
of the contents of professional 
journals and magazines; main- 
tain client portfolios, price lists, 
and any other lists you like. Vir- 
tually thousands of data bases 
exist; a data base management 
system is simply a way of stor- 
ing them for use in different 
ways. 




View from the Vineyard: 
Domaine Chandon 

"It started about two years ago, 
just before the crush. Ideally, 
we like to be able to track each 
grower's grapes, where they 
are at any one point, what the 
composition of our juice is, and 
what tank it's in. We've always 
done that— but rather labori- 
ously— and I thought it would 
be nifty to have a microcom- 
puter around to see if we could 
keep on top of things." 

So John Wright, president 
and chief executive officer of 
Domaine Chandon— producer 
of one of America's finest spar- 
kling wines— drove over the 
mountain from California's 
Napa Valley and bought his first 
personal computer. 

At first the computer was 
regarded disparagingly as 
"John's Toy," and its arrival at 
the height of the grape har- 
vest— Domaine Chandon' s 
busiest time of year— didn't 
help. But once Wright began 
using the microcomputer to 
simplify planning and forecast- 
ing, the grumbling gave way to 
acceptance, then curiosity, and 
finally acquisitive endorsement. 

Endorsement particularly 
grew when it became clear that 
the small computer could be 
used to track grapes from the 
vineyard to the bottle. In the 
past, it's been no small task 
manually keeping up with the 
production of more than 
200,000 cases of sparkling 
wine. It requires 400 tons of 
grapes a day from 18 different 
vineyards during the peak of 
the harvest. It's also essential, 
once the grapes are crushed, 
to be able to find which of the 
eighty-seven tanks will hold 
more juice. 

Now, in addition to the mini- 
computer that has long been 
used for accounting duties, 
Domaine Chandon has three 




personal computer systems- 
one that Wright shuttles be- 
tween his office and his home, 
one used by the firm's chief 
financial officer, and a third in 
the winery itself . 

All three personal comput- 
ers are valued for their ability to 
keep track of bulk wine inven- 
tory, generate financial reports, 
and allow Domaine Chandon' s 
winemaker to analyze the con- 
tents of various tanks and ex- 
plore what-if? blending 
questions. But most important, 
asserts Wright, "they provide 
me with fantastic access to in- 
formation and the ability to ma- 
nipulate this information on my 
own in a reasonable period of 
time." 

A clear example of this was 
demonstrated shortly after 
Francois Mitterand was elected 
president of France. Wright re- 
ceived a call from Domaine 
Chandon' s parent company, 
Moet-Hennessey, headquar- 
tered in Paris: Could Wright 
come to Paris to discuss the 
effects France's new political 
climate might have on Moet- 
Hennessey 's business plans? 
Wright had already prepared 
three business forecasts- 
Plans A, B, and C—to provide 
for different degrees of growth 
for Domaine Chandon. After the 
call, "I went right to the com- 
puter and produced 'Plan M' 
for Mitterand and had it running 
in half a day. I could never have 
done that by hand." 
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Customer Account Summary 



> Record 



Region Z Sales Summary 



Address 



City St Zip Title F. Name L. Name Mo Day Tear Amount Rep Ind 



1 G & H Supply Co. 

2 Westside Industries 



1455 34th St. 
455 Pacific Ave. 
156 E. Elm St. 



3 Tool Supply Co. 

\ 

4 Sanders Contractors 219 S. 18th St. 



5 Harrington Corp. 



167 SanPei 



"Character 




Seattle WA 98118 Mrs. Barbara Harden 03 01 82 16259 Willis Mfg. 

Verdi NV 89439 Mr. Thomas Richter 02 01 82 55666 Nunes Mfg. 

Monterey CA 90226 Mr. Robert Stevens 02 18 82 13240 Jones Imp. 

lucson AZ 85719 Mr. William Thayer 03 06 82. 13500 West Med. 



Phoenix AZ 85001 Mr. Buford Heilhock 02 24 82 27400 Calder Bid. 



Field 



File 



How Data Base 
Management Systems Work 

Proper coding is the key to rec- 
ord keeping by computer. Cod- 
ing is the computer's way of 
indexing or cross-referencing 
the information it stores. In your 
hypothetical three-by-five box, 
for example, your client might 
show up, alphabetically, in two 
places: by last name and by 
company name. The comput- 
er's filing system is considerably 
more flexible, and much easier 
to use. It can locate your client 
by last name, first name, com- 
pany name, title, zip code, city, 
state, model number, type of 
product, type of business, birth- 
day, clothing size, shoe size, 
annual income, golf handicap . . . 
by any code you specify. 

What's in a Data Base? 

Information stored in any com- 
puter data base falls into four 
categories: records, fields, 
characters, and files. Consider 
the customer account summary 
above. 



The row of information de- 
scribing G & H Supply Co. is a re- 
cord (a collection of information 
about one item). This particular 
record has 15 different fields of 
information; that is, the com- 
puter would lead you to G & H 
Supply Co. if you asked for it by 
record number, name, address 
(street name or number), city, 
state, zip code, and so on. You 
could even call up G & H Supply 
by asking for a character (a sin- 
gle letter or number within a 
field), such as: "List all compa- 
nies with names beginning with 
'G'." Your file is the collection of 
all records, in this case all rec- 
ords listed in the sales sum- 
mary. 



Essentially, then, using these 
four categories, you have a 
means of setting up a flexible 
referencing system for the infor- 
mation you want to store. 

The Integrated Data Base 

In addition to using records, 
fields, and characters to store 
and manipulate information, 
data base management sys- 
tems can be linked to other pro- 
grams. When connected to an 
electronic worksheet program, 
for example, data flows directly 
into a report according to the 
format you establish. Using the 
customer account summary 
shown above, it's possible to 
create a sales summary by rep- 
resentative, quarter, order 
amount, or region. The same 
data can also be used in a 
graphics program, for inclusion 
in comparative bar or pie charts. 



Or it could be used in a word 
processing program, to gener- 
ate form letters and mailing la- 
bels. A networking program 
makes the data accessible to 
more than one computer user. 

Features to Look For 

There are probably more differ- 
ent features to be evaluated in a 
data management package 
than in most other programs 
you may buy for a personal 
computer. Standard features, 
however, let you: 

set up your own forms for en- 
tering and updating information; 

use a standard form that the 
program provides; 
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retrieve records according to 
your own specifications, such as 
all addresses with a certain zip 
code or customers with a bal- 
ance greater than $1 ,000; 

update selected records in- 
dividually through a "search" 
routine, or a group of records 
simultaneously through what is 
sometimes called "global" up- 
dating — changing all records 
meeting a given criterion with 
just one command, such as en- 
tering the name of a new sales- 
person for a group 
of customers; 

change the format even 
though your information has al- 
ready been established (you 
may want to add another field, 
for example, or expand the size 
of one already defined); 

compress information to take 
full advantage of the computer's 
storage capacity; 
i exchange data with other 
programs, such as VisiCalc; 

maintain a "computed value" 
field for reports (an example 
would be the "Net Amount 
Due"; it subtracts the "Dis- 
count" field from the "Gross 
Invoice" field yet "Net Amount 
Due" is a field used only when 
printing the report — it's not kept 
in the record; 

■ produce reports with more 
than one line per record, and 
with automatic column posi- 
tioning. 



Word Processing: Making 
Fast, Light Work of Words 

The marriage of typewriters and 
computers produced one sure 
approach to office productivity: 
let the computer do the drudge 
work. The computer proved it 
could easily generate memos, 
letters (even personalized form 
letters), reports, mailing labels, 
and book-length manuscripts in 
a fraction of the time an ordinary 
typewriter takes. And with fewer 
errors and better looks. 

"Word processing" simply 
means that, instead of using a 
typewriter that prints your words 
on paper, you type those words 
into a computer, which prints 
your material by means of a 
printer — usually a "letter-qual- 
ity" printer — connected to the 
computer. 

How to Write by Computer 

When you write by computer, 
the computer's screen displays 
your text and allows you to 
make any number of correc- 
tions and revisions before you 
commit it to paper. A "cursor" — 
a small block or arrow — is like 
your pencil point or eraser; it 
takes you forward or backward 
through your text. Use it to jug- 
gle words around, correct typing 
errors, switch phrases or para- 
graphs from one spot to an- 
other, delete material, insert 

(Continued on page 20) 



Doctor, Lawyer. . .Personal 
Computer 

A general medical office may 
need to bill thousands of pa- 
tients over the course of a year. 
What's the most painless way to 
present the bill? 

Complex legal forms can be 
standard from client to client, 
yet still require customizing. 
What's the jurisprudent course 
of action? 

From health education to 
timekeeping and billing, from 
intensive care monitoring to 
precedent-searching, medical 
and legal professionals are 
finding good reason to buy per- 
sonal computer systems. 

Until Dr. Paul Kauffman of 
Gillette, Wyoming, bought his 
first personal computer, he was 
"paying an accountant $1 ,000 
a month— and I wasn't getting 
nearly the amount of informa- 
tion that I'm getting now. " In 
Southern California, obstetri- 
cian/gynecologist Dr. Larry 
Stoneburner depends on his 
personal computer to create 
reports on patients who have 
been referred to him for special 
testing. 

At the St. Vincent's Hospital 
Diabetes Center in Los Ange- 
les, California, Dr. Leona Miller 
has developed a program for 
her personal computer that 
measures each patient's knowl- 
edge about diabetes. With the 
results of the computer's as- 
sessments, doctors and dieti- 
cians work together to "fill in the 
gaps," assuring that patients 
have the necessary information 
to take proper care of them- 
selves. Other physicians are 
using personal computers to 
take patient histories, finding 
that many patients are less em- 
barrassed about giving per- 
sonal information to a computer 
than to a nurse. 




The privacy of personal 
computing appeals to lawyers 
as well— along with the more 
obvious financial benefits. At- 
torney Felix "Butch" Clayton of 
Charleston, South Carolina, is a 
case in point. 

Clayton stresses that the ad- 
vent of sophisticated comput- 
ers that small and medium-size 
business can afford has brought 
increased client confidentiality. 
Many law firms that once used 
outside agencies for their rec- 
ord-keeping can now handle 
the task in-house. "Anytime 
you open up your client files to 
the outside, you have security 
problems," cautions Clayton. 
"With your own computer, the 
information stays right where it 
belongs— in your office. " 

Clayton, enthusiastic about 
personal computers even be- 
fore he bought his own, has 
won several associates to his 
way of thinking. One was a 
partner who "went to a sym- 
posium and came back want- 
ing a $9000 computer system 
to do estate planning— until he 
realized he could do it all on 
mine." Clayton's personal com- 
puter is now being used so 
heavily for estate and tax plan- 
ning—and billing— that he is 
purchasing another one for 
word processing. 
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another document, even search 
for and replace words you may 
have overused or misspelled. 
Once you are satisfied with the 
content of your writing, the com- 
puter will both store it and give 
you a letter-perfect printed copy, 
automatically. 

Later, when you want to 
modify the document, rather 
than retype it from beginning to 
end, you can retrieve your first 
draft from computer storage, 
add or delete text as you like 
(the computer automatically ad- 
justs text to accommodate your 
changes), and then instruct the 
computer to produce a letter- 
perfect revision. You've typed 
just the changes, not the whole 
document. 



Features to Look For 

The features we've just de- 
scribed are standard for almost 
all word processing systems. In 
addition, the better word pro- 
cessors adjust lines automati- 
cally to eliminate hyphenated 
words. They also allow you to: 

type continuously at rough 
draft speeds without having 
to worry about the carriage 
return, except to distinguish 
paragraphs; 

underline text; 

insert subscripts and super- 
scripts; 

specify printing require- 
ments, such as margin settings, 




headers, footers, line spacing, 
pagination, and margin justifica- 
tion; 

■ specify printing require- 
ments for a wide range of for- 
mats, including form letters and 
mailing labels. 

Some word processing pro- 
grams designed for personal 
computers have advanced fea- 
tures as well. With these you 
can: 

use information generated 
with other programs (such as fi- 
nancial modeling, mailing lists, 
and business graphics); 

create and store different tab 
settings for standard letters and 
forms; 

use shorthand commands to 
insert frequently used words 
and phrases; 

display and simultaneously 
process two separate portions 
of a document by splitting the 
screen into two document "win- 
dows"; 

adjust the program to cus- 
tomize your own word process- 
ing applications. 

If spelling isn't your strength, 
you can find programs that scan 
your finished document and call 
your attention to unrecognized 
words. You then have the op- 
portunity to verify or correct the 
spelling. 



Printers and Print Quality 

Many companies offer "letter- 
quality" printers compatible with 
all types of personal computers. 
Such printers generate type- 
writer-quality text on company 
letterhead, gummed labels, and 
forms of every possible configu- 
ration. What type of printer you 
choose depends on the type of 
documents you want to pro- 
duce, as well as your budget 
(see "Printers and Other Com- 
puter Peripherals," pages 40- 
41). 



Telecommunications: 
Around the Corner or Around 
the World 

Personal computers can put you 
in touch with colleagues around 
the corner or around the world. 
When linked to large time- 
sharing systems, they also put 
you in touch with data in your 
company's central computers. 
And they make available infor- 
mation located in hundreds 
of different computerized 
"libraries" or data bases. All 
you usually need is an account 
number and a valid password. 

Thus, where two or more 
computers are gathered to- 
gether, there is a network — a 
system that moves information 
at high speeds. Electronic mail 
and information services, two 
products of network technology, 
particularly affect business. 



Electronic Mail— The Fifty- 
Cent, Split-Second Letter 

"Electronic mail" is the term for 
picking up and sending mes- 
sages by computer. These 
messages include standard 
business letters, memos, 
financial reports and sum- 
maries, graphic data, and in- 
formation from other programs. 

Because these messages 
are transmitted electronically 
(over cable or telephone lines), 
computer mail systems are 
faster than paper-bound mail- 
ings, and they cost less. Right 
now, for example, it costs you 
more than six dollars to produce 
and mail a standard business 
letter within the United States. 
Producing and sending the 
same letter by electronic mail 
can run as little as fifty cents. 
This is because you've elimi- 
nated most of the paperwork 
and all of the postage. (It's pos- 
sible, as well, to arrange for the 
computer to deliver multiple 
messages and copies to take 
advantage of cheaper off-peak 
phone rates.) 
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Information Networks 

Plugged into a commercial net- 
work, the personal computer is 
a link to any one of hundreds of 
data base "libraries" — each of 
which provides electronically- 
updated information on any 
subject from stock reports to 
legislation. 

One of the most widely-used 
data bases is the Dow Jones 
News/Retrieval Service™. It pro- 
vides all the stories on the Dow 
Jones Financial Wire for the 
previous three months, and new 
stories within ninety seconds 
after they're on the wire. The 
service also provides quota- 
tions for more than 6,000 
securities sold on the major 
exchanges. 

The Source SM and Compu- 
serve™ Information Service are 
two nationwide, commercial, 
timesharing computer net- 
works. These networks offer 
more than 1 ,000 different infor- 
mation and communication ser- 
vices (including electronic mail). 
Data bases include business 
publication abstracts, UPI news 
stories (published and unpub- 
lished), domestic and interna- 
tional airline schedules, 
restaurant guides, and a wide 
range of financial information. 



DIALOG® Information Ser- 
vices, a subsidiary of Lockheed 
Missile Corporation, is perhaps 
not as visible as The Source or 
Compuserve, but it has been in 
the information services busi- 
ness longer than almost anyone 
else. It provides access to 160 
data bases covering every sub- 
ject imaginable. The more than 
60 million items available from 
DIALOG include abstracts from, 
and indexes to: 

over 1 400 magazines and 
newspapers (including Time, 
Business Week, the New York 
Times, Wall Street Journal, and 
Christian Science Monitor); 

millions of recent books from 
the Library of Congress; 

financial reports and filings 
by publicly traded companies 
with the Securities Exchange 
Commission; 

the Congressional Record 
(plus information on activities of 
the 300 United States House, 
Senate, and Joint Committees 
and Subcommittees); 

Standard and Poor's Daily 
News and Cumulative News*, 

almost 700 legal journals; 

over 3 million articles from 
the U.S. National Library of 
Medicine. 



Personal Computers 
on Wall Street 

For a successful broker, 
there's no such thing as a slow 
day in the stock market. Espe- 
cially in the not-so-old days 
when a broker arrived at the of- 
fice early, tore through the Wall 
Street Journal, charted clients' 
stocks on paper, then buckled 
down to the hectic business of 
buying and selling. Under the 
constraints of such a routine, 
any broker could count on at 
least one good opportunity lost. 

To help him stay a 
step ahead of the game, 
Cambridge, Massachusetts 
stockbroker Denys Wortman 
uses a personal computer to 
collect financial information. 
"It cuts an incredible amount 
of time from my routine, " says 
Wortman. "I get up-to-the- 
minute price and volume 
figures from Dow Jones and 
historical information from 
Microquote (a computer 
service that provides infor- 
mation on 32,000 stocks, 
bonds, and options). 

"My business volume has 
increased dramatically, and I 
just bought another personal 
computer for use at home. It 
comes on at 7:05 each evening, 
dials up Dow Jones, and up- 
dates about 400 stocks I'm 
tracking. What could be 
simpler?" 

Ben Rosen, a pioneer in the 
use of the personal computer 
as an investment tool, started 
his Wall Street career as a 
securities analyst specializing 
in high technology companies. 
Today, running his own con- 
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suiting and research firm (which 
publishes the highly-acclaimed 
Rosen Electronics Letter), Rosen 
says "My own personal compu- 
ters have been invaluable to me; 
after all, having the most cur- 
rent information at your finger- 
tips can be worth thousands— 
or even millions— of dollars in 
one day of active trading. 

"I have such a great need 
for information processing," 
Rosen adds, "that I ended up 
with two computers— one at the 
office and one at home. All I 
have to do is carry the software 
back and forth." 

Another investor who de- 
pends on the personal com- 
puter in his work is Jack 
Burrows. From his Northern 
California office, Burrows uses 
his personal computer and the 
Dow Jones News/ Retrieval 
Service to make buy-and-sell 
decisions on a portfolio of 
about sixty stocks. The 
program he uses, based on 
the "On Balance Volume" 
investment theory, calculates 
buy-and-sell recommendations 
on the basis of trading dates, 
volumes, and closing prices. 

"Forme, pouring over the 
figures in the Journal is a thing 
of the past," says Burrows. 
"The computer does all the 
monitoring, giving me more 
time to think about how I'm 
going to act." 
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How to Buy Time 

These data base and electronic 
mail services are available on a 
subscription basis. To take 
advantage of them you must 
have a "modem," a device that 
links, via telephone, the per- 
sonal computer to a network 
(see "Modems," page41). 

Costs for network services 
vary. They often include an en- 
try fee ($100 for The Source) 
and an hourly charge for com- 
puter time (plus telephone 
charges). For electronic mail 
transmission, there is also a 
charge based on length and 
number of messages transmit- 
ted. Hourly charges vary con- 
siderably — from less than $5 
per computer hour for general 
information services to more 
than $1 50 per hour for highly 
specialized data bases. Some 
services offer discounts during 
non business hours. Most are 
available twenty-four hours a 
day, seven days a week. 

Two guidebooks to these 
services are published by 
Tymnet in Cupertino, CA, and 
Telenet in Vienna, VA. They de- 
scribe the national and interna- 
tional information services. You 
also can find out about the var- 
ious services in the Information 
Industry Marketplace 1981 
(published by R.R. BowkerCo., 
New York). 



Computers in the Corporate 
Classroom 

Thinking of the personal com- 
puter as an educational tool, it's 
easy to visualize only a school- 
room where the computer 
serves as a friendly spelling drill 
instructor and teacher aide. In 
many companies, however, per- 
sonal computers are now used 
for training employees in man- 
agement, planning, and selling 
tactics, as well as for developing 
industrial skills. 

There are several reasons. 
Personal computers have 
proven to be effective teachers, 
raising retention rates from 20 
to as much as 70 percent. Com- 
puter-assisted instruction (CAI) 
and computer-assisted train- 
ing (CAT) blend text, sound, 
graphics, and video technology 
to present programs. They also 
encourage more active partici- 
pation — with the result of in- 
creased motivation. 



In addition, the personal 
computer offers greater flexibil- 
ity than is possible with tradi- 
tional lecture training programs. 
Employees can arrange their 
own schedules. Instructors, 
freed from the mechanics of de- 
livering lectures, can give more 
time to individualized training. 
Naturally, these cut the tradi- 
tional training costs of lecture 
time and travel expenses. And 
the materials, so easily dupli- 
cated and transported from one 
site to the next, are inexpen- 
sive — another reduction in 
training costs. 



Finally, while CAI and CAT 
programs aren't intended to re- 
place instructors, they can pro- 
vide students with praise, 
encouragement, and other ap- 
propriate responses. (In one 
situation, a personal computer 
used in one classroom re- 
marked to the student how well 
he was doing but then asked, 
"Do you have your book open?" 
In fact, the student was cheat- 
ing . . .working from the open text 
in a learning exercise.) 
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How Computers Teach 

Used in training, the computer 
either simulates situations that 
are otherwise too costly, too 
dangerous, or too time-consum- 
ing for employees to work with; 
or it "lectures" on subjects that 
address management, financial 
planning, human relations and 
other issues. In both instances, 
learning is interactive — that is, 
the computer presents informa- 
tion (usually via the monitor) 
and requires the student to re- 
spond to questions through the 
computer's keyboard. In this 
way, learning is self paced, and 
the computer manages student 
progress — periodically testing 
for comprehension, then 
branching into a review or 
introducing new information as 
indicated. 

Computer courses are often 
developed by company instruc- 
tors, but they work with a com- 
puter rather than a typewriter, 
and they create materials by 
using programs designed for 
teachers. Even instructors with 
zero computer experience can 
sit down with a personal com- 
puter and begin to create in- 
structional materials within a 
few hours. 



Custom Applications 
through Programming 

It's no more necessary to learn 
programming to use a computer 
than it is necessary to learn your 
way around the engine of an au- 
tomobile in order to drive it. But 
programming can help you 
tailor solutions to unique prob- 
lems. Through computer lan- 
guages like BASIC, Pascal, 
COBOL, FORTRAN, and 
PILOT, it is possible to develop 
new applications, or modify pro- 
grams that are commercially 
available. 

For example, a utility com- 
pany manager programmed a 
personal computer to monitor 
energy-saving improvements. 
An oil company manager pro- 
grammed his personal com- 
puter to plot real property 
acreage to assist in locating in- 
dustrial sites. A physician devel- 
oped a program to track and 
calculate drug dosages. An at- 
torney wrote a program to esti- 
mate estate taxes. A designer 
routinely programs a personal 
computer to help design parts 
for manufacturing. 



Arthur Young's Audit Testing 

Among the first businesses to 
recognize and tap the potential 
of the personal computer was 
Arthur Young & Company. One 
of the "Big Eight" accounting 
and consulting firms, it also led 
in the transition to computer- 
ized auditing. 

Today, Arthur Young's audi- 
tors use the personal computer 
to examine and test client rec- 
ords that are kept on a wide 
range of mainframe and mini- 
computer systems. Integrated 
into a system Arthur Young has 
developed called Audit- 
Computer™ , the personal 
computer gives auditors direct 
and easy access to all the data 
they need in order to perform 
analyses— and without any risk 
to in formation stored in client 
files. 

"In the past, we've de- 
pended only on outside service 
centers, or run our audit soft- 
ware directly on the client's 
system," explains Rick Rich- 
ardson, Arthur Young's national 
director of computer auditing. 
"But the software can't be 
compatible with every system, 
and even when it is, the client 
can't always provide the neces- 
sary computer time to run it. " 

Now, Arthur Young's audi- 
tors typically need the help of 
the client's programming staff 
only at the beginning of a proj- 



ect, to facilitate the transfer of 
information from the company's 
computer to a large storage 
"hard disk" on the Audit- 
Computer. At this stage, the 
size of the data file is also con- 
sidered. 

While the AuditComputer 
can handle many different data 
files, if the data requirement is 
too large, the audit testing is 
performed directly on the 
client's computer system. 

Once the financial records 
are loaded onto the hard disk, 
Arthur Young's auditors use 
special software to sample, 
analyze, and review the rec- 
ords. 

"Because it's adaptable to a 
variety of auditing applica- 
tions," Richardson says, "the 
AuditComputer gives us a tool 
that's both flexible and cost ef- 
fective. We expect it to have a 
significant impact on audit 
testing." 
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Jack Bettles runs two busi- 
nesses that have practically 
nothing in common. One is an 
oil and gas exploration consult- 
ing firm, the other is a racquet- 
ball club. He runs both of them 
smoothly on one personal com- 
puter using small business ac- 
counting programs. 

Both businesses have bene- 
fitted from automated account- 
ing, he says. "The accounts 
receivable package has really 
improved our cash flow. Before, 
we used to pay someone else to 
do our books, but it would take 
two or three weeks to get them 
back. Then it would take us an- 
other week just to get the state- 
ments out. With the computer, 
we can print 300 statements 
and have them in the mail in a 
few hours. We get paid a lot 
faster, too." 

Bettles' experience — and the 
experience of hundreds of oth- 
ers — only begins to illustrate the 
value of personal computers to 
small business. With a personal 
computer and the commer- 
cially available accounting pro- 
grams written for it, it's possible 
for small business owners to 
greatly reduce the time it takes 
to manually handle the meat 
and potatoes operations of a 
business: general ledger (G/L), 
accounts receivable (A/R), ac- 
counts payable (A/P), inventory, 
and payroll. 

Automated accounting sys- 
tems also significantly improve 
the accuracy of record keeping, 
and eliminate money spent on 
outside accounting or timeshar- 
ing services. Most important, 
though, they allow for better 
control of company finances, 
improve cash flow manage- 
ment, and increase the potential 
for greater short-term and long- 
term profits. 

Commercially available 
small business accounting pro- 
grams were among the first pro- 
grams to enter the market after 
the debut of personal comput- 
ers. Now in use for several 
years, many have proven them- 
selves extremely reliable and 
easy for the novice to use. Most 



programs, for instance, are 
structured around a list of 
program functions, called a 
"menu" — like the one above. 
It lets the user choose among 
the many functions the program 
will do. Most small business ac- 
counting programs also are rea- 
sonably priced and adaptable to 
any size small business. 

Between bottom-line cash 
flow improvements and the time 
saved on paperwork, you can 
probably justify the cost of a 
personal computer on the basis 
of a single accounting operation 
alone. There are many pro- 
grams, however, unrelated to 
accounting, that you can use to 
streamline other small business 
operations. Word processing, 
data base management, and 
telecommunications are some 
of the obvious choices. Another 
program, financial modeling 
and forecasting ("electronic 
worksheets"), puts into your 
own hands the same kind of 
management tool that larger 
companies have used for years. 
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Automating the General 
Ledger (G/L) 

Nothing so clearly gauges a 
company's financial condition 
as the general ledger. As the 
foundation for profit and loss 
statements and balance sheets, 
the G/L serves as scorekeeper 
for a company's every transac- 
tion involving cash and non- 
cash receipts and expenses. 

Computerizing the G/L, you'll 
find it much easier to maintain 
your chart of accounts and gen- 
eral journal, and to produce 
standard profit and loss state- 
ments and balance sheets. In 
addition, many G/L programs 
generate valuable analytical 
reports — actual-to-budget, 
prior year comparisons, and 
comparative balance sheets — 
that couldn't be expected from 
manual accounting systems. 
With these reports, you're in 
a better position to observe 
trends, and weed out problems 
that cut into profits, before those 
problems take root. 




Features to Look For 

Almost all G/L programs de- 
signed for personal computers 
offer the same basic features. 
Nevertheless, descriptive terms 
vary considerably. One pro- 
gram's "P&L statement," for ex- 
ample, is another program's 
"operating statement." A "jour- 
nal file" for one is a "transaction 
file" for another. And so on. 

Commonly, however, any 
G/L program will: 

■ keep a master chart of ac- 
counts (with user definable ac- 
count numbers) that maintains 
basic information about each; 

■ maintain a general ledger 
that records and summarizes 
financial information for each 
account; 

■ print financial reports and 
summaries; 

■ generate audit trails through 
transaction listings. 



When you examine various 
programs, consider the types 
of reports and report structures 
they offer. Almost all G/L pro- 
grams, for instance, now in- 
clude a "financial statement 
formatter" that allow you to set 
your own specifications for re- 
ports such as P&L statements 
and balance sheets. This way, 
you can print reports that con- 
form to your existing formats. 

With many programs, you 
also can print out master charts 
of accounts as well as transac- 
tion listings, general ledger, 
cash-receipts and cash-dis- 
bursements journals, and con- 
solidation summaries. Some 
even provide amortization and 
depreciation schedules. (Most 
reports are based on 12-month 
and year-to-date reporting peri- 
ods, though some make room 
for 1 2 previous months as well.) 



Typically, G/L programs are 
built around easy-to-follow 
menus. Many also are designed 
to accept information from other 
departments and compatible 
accounting programs: usually 
billing, accounts receivable, ac- 
counts payable, inventory, pay- 
roll, and job costing. 

Programs vary in terms of 
their account capacity, operat- 
ing method, and types of re- 
ports that can be generated. For 
example, some programs are 
tailored to businesses with 1 50 
or fewer accounts and a few 
hundred transactions monthly; 
others, designed for larger 
small businesses, can accom- 
modate multiple companies 
with several thousand transac- 
tions annually. 



Accounts Receivable (AIR): 
Which Way Does Your Cash 
Flow? 



As illustrated by the cartoon 
showing a man leaping from a 
burning building while clutching 
his accounts receivable journal, 
A/R is the heart of every busi- 
ness — the basic record of 
everything it receives and 
everything it is owed. Managed 
effectively, A/R allows a healthy 
cash flow into the company 
coffer. 

A computerized accounts 
receivable system essentially 
does the same things a manual 
system does— maintains cus- 
tomer files and keeps a history 
of each account— but with 
greater accuracy and in a frac- 
tion of the time required to pre- 
pare them by hand. Ultimately, 
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an A/R program can signifi- 
cantly improve customer ser- 
vice with prompt and accurate 
monthly statements. It also can 
improve cash flow through 
reduced turnaround time on 
collections. 

Features to Look For 

Besides maintaining customer 
files and accounts, A/R pro- 
grams can: 

■ generate accurate monthly 
customer statements (on either 
ordinary paper or preprinted 
forms); 

■ automatically post receipts 
to each account and to the 
general ledger; 

B automatically "age" 
accounts into 30, 60, 90, and 
120-day time periods; 

■ calculate and post service 
charges on past due accounts; 

■ provide up-to-date informa- 
tion on account activity and 
status. 

You can expect all A/R pro- 
grams to offer these basic ser- 
vices, usually through the use of 
menus that list program options. 
Differences, though subtle and 



varied, lie primarily in the num- 
ber of customers that can be 
accommodated, accounting 
methods used, and types of 
reports offered. For example, 
some programs can handle only 
several hundred customer rec- 
ords on each 5 1/4-inch floppy 
disk of storage (see page 39). 
Others can support up to 1 ,200 
customer records on each disk, 
or several thousand on each 
hard disk. Some programs are 
structured around a simple bal- 
ance forward method of ac- 
counting; others are structured 
around an open item accounting 
method. (Several programs give 
you a choice.) 

You'll also find that most pro- 
grams feed into the general 
ledger, though only a few post 
each A/R transaction on a daily 
basis. 

The types of reports vary as 
well. Some programs offer only 
the bare-bones customer lists, 
trial balances, cash receipts 
journal, and daily transactions. 
Others generate as many as 
20 additional reports, including 
sales analyses by customer, 
region, salesperson, and cus- 
tomer category; general ledger 
posting report; debit and credit 
entry lists; and twelve-month 
sales histories. 




Found: Jack of All Trades for 
Exports and Records 

Running his export company in 
San Diego, California, and a re- 
tail record store in nearby La 
Jolla, Luis Carrillo uses three 
personal computers. "It's the 
best investment I've ever made, 
and I've been in business for 
twenty-five years," says Car- 
rillo, who is making plans to put 
five more personal computers 
into his executives' offices. "We 
use the Apple in our main office 
90 percent of the time every 
day— when not for accounting, 
forVisiCalc, word processing, 
or direct mail. There are so 
many applications, it's really up 
to your imagination. 

"In our export company, 
customers call from Mexico, 
Brazil, Argentina. They ask 
'How much will this cost or that 
cost?' From records in the 
computer, we can tell them right 
away— also how reliable the 
manufacturer is and when they 
can realistically expect ship- 
ment." 

In his record shop, Carrillo' s 
managers are building a com- 
puterized file of record distribu- 
tors so they can handle special 
orders more rapidly." We get a 
lot of special orders," Carrillo 
explains. "Keeping track of dis- 
tributors who specialize in rare 




recordings helps my staff re- 
spond to customers more 
rapidly." 

It was his need for greater 
control over finances, however, 
that led Carrillo to consider a 
personal computer. "Two years 
ago I just didn't have the infor- 
mation available in time to re- 
ally control things. I would get 
aging of our accounts receiv- 
able around May 20 for April— 
that's way too late if you want to 
collect on time. Now I get the 
aging report on the fifth of every 
month. We can see right away 
who's behind; then we get on 
the telephone. 

"We did a study once, with 
VisiCalc, to see how long it took 
to collect before we had a com- 
puter. It was amazing. We found 
that, with the computer, we'd 
cut collection time way down- 
in dollars, we saved about 
$250,000." 



Accounts Payable (A/P) 

Few small businesses see 
accounts payable (A/P) as a 
source of profits — quite the op- 
posite, in fact. With computer- 
based accounts payable sys- 
tems, though, you can actually 
make money by planning pay- 
ments to capitalize on short- 
term investments. You can also 
save money when you plan 
payments to take advantage of 
vendor discounts and reduce 
short-term borrowing. 

Features to Look For 

Integrated into the general 
ledger, and menu-driven like 
other accounting programs, A/P 
programs typically: 

■ give you a choice of different 
payment methods (all outstand- 
ing invoices, pay by due date, 
partial payments, selected in- 
voices); 

■ provide audit trails; 

° flag and/or automatically pay 
invoices that offer discounts; 

■ automatically generate 
checks and mailing labels or 
envelopes; 



■ generate A/P aging reports 
by invoice. 

Like general ledger and ac- 
counts payable programs, A/P 
programs differ in the range of 
reports they offer. But you can 
expect to find in better pro- 
grams monthly and/or year-to- 
date transaction summaries, 
master vendor lists (alphabeti- 
cally or by number), cash re- 
quirements projections, trial 
balances, G/L distribution 
reports, and check registers. 



Inventory Control: How to 
Earn More With Less 

Situation: Hypothetical Acme 
Widget Company has just re- 
ceived a call from a customer 
looking for brass widgets. While 
the Acme clerk sifts through a 
wall of index cards or physically 
examines the store's brass 
widget inventory, the customer 
calls four other distributors. At 
ABC Widget, a clerk punches a 
couple of keys on the computer 
and, within seconds, tells the 
customer that ABC carries 
plenty of brass widgets. Ques- 
tion: Which store makes the 
sale? 




Perhaps this is an oversim- 
plification, but it illustrates a 
classic problem in inventory 
control: under manually-oper- 
ated systems, most small busi- 
ness owners have no way to 
keep track of everything in 
stock. 

Inventory control, though 
one of the most complex tasks 
for a personal computer to per- 
form, can help you significantly 
improve control of stock levels, 
cash flow, and — most impor- 
tant — customer service. With 
the computer, for example, you 
can find out instantly if an item is 
stocked or on order. You can 
readily identify and weed out 
slow-moving and obsolete prod- 
ucts and thus reduce your car- 
rying costs. Also, you can find 
out sooner that profitable stock 
needs to be reordered, so it will 
always be available, thus 
improving customer service 
and reducing lost sales. 

One reason for the complexi- 
ties of inventory management is 
the nature of small business. 
Requirements vary so widely 
that it is difficult to find a pro- 
gram with universal appeal. The 
program that suits a small re- 
tailer who simply buys and sells 
products is probably inadequate 
for the manufacturer who uses 
bills of materials and job cost- 
ing. Nor will it work for the auto 
parts distributor who stocks a 
huge inventory, or the appliance 
store owner who keeps track of 
warranties by product, model, 
or serial number. 

Still, with an increase in 
flexible programs designed for 
personal computers — and im- 
provements in technology that 
now make room for larger, more 
complex inventories — comput- 
erized inventory offers signifi- 
cant gains in small business 
profitability. 



Features to Look For 

The better inventory programs 
let you: 

■ maintain a master record of 
each item in stock (including 
product number, name or de- 
scription, quantity on hand, unit 
cost, unit price, retail price, and 
total cost); 

■ identify stock by unit, weight, 
volume, or liquid or dry 
measure; 

■ work with several costing 
methods, such as LIFO (last in, 
first out), FIFO (first in, first out), 
and averaging; 

■ call up any item on record to 
find out quantity in stock, on or- 
der, or on back order; 

■ delete or update any item on 
record; 

■ automatically record sales, 
receipts, and adjustments (such 
as returns, shrinkage, or over- 
ages) and transfer information 
to the G/L and A/R; 

□ tag products with several 
prices (normal retail, discount, 
and bulk order, for example); 
a identify reorder levels, which 
the computer can watch for and 
flag (even calculate and suggest 
reorder quantities based on 
sales); 

■ learn, within a few seconds, 
the total value of your inventory 
by product and/or department; 

■ sort, search, and arrange in- 
formation into summaries and 
reports by merchandising cate- 
gory, department, location, 
vendor, or periods (commonly 
month-to-date and year-to- 
date). 
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Most inventory control pro- 
grams allow for printed, custom- 
ized master lists, sales and 
activity summaries, profit mar- 
gin reports, reorder and back- 
ordered items reports, and de- 
partment activity summaries. 
With some programs, you also 
can print purchase orders and 
price labels for products. 

Of particular interest to many 
small business owners, though, 
will be the inventory worksheets 
the computer generates. Orga- 
nized by location and/or bin 
number, these worksheets are 
particularly helpful for reconcil- 
ing computer records with an 
actual physical count. 

For example, when ABC 
Widget takes its annual physical 
inventory, the computer prints 
out a master record with a list of 
various widgets in stock, num- 
bers on hand, and their location. 
Clerks then simply count and 
compare their results with the 
report results; discrepancies 
are quickly corrected. 



Payroll 

Youcan use a personal com- 
puter to handle your payroll — a 
task generally agreed to be time 
consuming and repetitious. 
Working with a payroll program, 
your personal computer can: 

" automatically calculate de- 
ductions for federal and state 
taxes, insurance, and other 
benefits; 

print payroll checks and 
stubs; 

■ automatically post informa- 
tion to the general ledger; 

■ complete preprinted W-2 
forms and quarterly tax 
reports; 

□ print mailing labels. 



In the Wings: Electronic 
Letters, Words, and 
Worksheets 

As you explore the potential of 
the personal computer, you'll 
find dozens of other uses for it 
beyond small business account- 
ing. Very likely, you'll first lean 
toward the programs managers 
and professionals use most 
frequently: word processing, 
mailing list and data base man- 
agement, financial modeling, 
and telecommunications. 

Word processing, for exam- 
ple, allows you to generate and 
update price lists, contracts, 
memos, letters, and proposals 
with extraordinary speed and 
accuracy (see page 19). Mailing 
list/data base management pro- 
grams help you keep better rec- 
ords of customers and clients 
(see page 17). With your com- 
puter hooked to a modem, you'll 
be able to take advantage of 
electronic mail services and tap 
information in computerized 
libraries all over the world 
(see page 20). 

Outside of accounting, how- 
ever, perhaps the most valuable 
tool available to you through the 
personal computer is an elec- 
tronic worksheet, otherwise 
known as a financial modeling 
and forecasting program (see 
page 13). Electronic worksheet/ 
financial modeling programs 
duplicate the same techniques 
large corporations depend on 
for strategic planning. They al- 
low you to examine the "what- 
ifs" of your business: What if we 
beef up our widget inventory, 
and sales increase six percent? 
What if we beef up the widgets, 
and operating costs go up? 



The Computerization of 
Farmer Brown 

When Eddie Neiman read 
about a service that supplied 
personal computer users with 
valuable agricultural informa- 
tion, he wasted no time in get* 
ting his personal computer 
hooked into the network. "I 
bought the computer primarily 
to help out with crop analysis 
and budgeting, " Neiman says, 
"but since I plugged into AG- 
NET™ (AGricultural Computer 
NETwork), the computer has 
been working overtime." 

Neiman and his brother 
manage a 3,000-acre grain 
farm outside Paoli, Colorado, 
about 1 70 miles northeast of 
Denver. "Running a farm the 
size of ours takes a lot of plan- 
ning," Neiman points out. 
' ' You don 't just throw seeds on 
the ground and wait for the crop 
to come in. AG NET gives us 
concrete facts and figures we 
can work with to operate this 
place more efficiently. " 

The Neiman brothers use the 
network to help determine 
which crops grow best in the 
various soils on their farm. They 
also consult the market trend 
analysis service for updated 
market reports and comments 
by specialists. And before buy- 
ing new machinery, they survey 
their options using the equip- 
ment analysis package. 

Neil Pullen of Sac City, Iowa, 
is another whose business has 
improved through personal 
computers. He had subscribed 
to a commercial, computerized 
bookkeeping service until he 
realized that one year's service 
payments would pay for a per- 
sonal computer— and that 
bookkeeping was just the be- 
ginning of what the personal 
computer could do. So he be- 
gan using computers in his 



seed dealership for inventory, 
accounts payable, and ac- 
counts receivable. 

Now, in addition to account- 
ing and word processing 
software, Pullen has an inex- 
pensive data base manage- 
ment program which allows him 
to keep comprehensive rec- 
ords on each of his seed fields. 
Each fall, new files are started 
with information on fertilizer, in- 
secticide, and herbicide bids. 
As spring approaches, daily 
temperatures are recorded to 
determine when each field is 
ready for planting. Information 
is also kept on the variety of 
seed sown, and the application 
dates of pest and weed control 
chemicals. 

The summer months find 
Pullen' s computer correlating 
each crop's calendar age with 
daily temperature data to pin- 
point the proper harvesting 
time. The selling price of the 
seed is entered into the data 
base so that each field's pro- 
ductivity can be calculated. 

The computer's usefulness 
doesn't end there, however. By 
adding the results of soil analy- 
sis tests to his information, 
Pullen can see how different 
varieties of seeds perform in 
various soils. Then he can 
choose the optimum seed for 
the next planting in each field, 
or improve the soil for a particu- 
lar type of seed. 
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Anyone in earshot of a discus- 
sion on computers has heard 
the horror stories. About the 
manager who poured buckets 
of dollars into computer consult- 
ing, a computer, and custom 
programming... for a system that 
to this day doesn't do its job. 

Or the independent retailer 
who got a "really great deal" 
from the friend of a friend of a 
brother-in-law... and a slightly 
used computer with a terrific 
payroll program. Unfortunately, 
with only two employees, the re- 
tailer didn't need a terrific pay- 
roll program. The programs he 
did need, though, weren't avail- 
able for the computer he had. 
Really great deal? For the 
seller, yes. 

You can avoid these elec- 
tronic white elephants simply by 
approaching the selection of a 
personal computer realistically. 
First, keep in mind that the com- 
puter is a tool you use rather 
than an end in itself. Second, 
the personal computer is a sys- 
tem — a combination of soft- 
ware, hardware, and peripher- 
als. Properly arranged, these 
components help you solve var- 
ious business problems. Third, 
a computer system is likely to be 
the most sophisticated piece of 
office equipment you will ever 
buy, so you're wise to evaluate 
each component under the hard 
light of objectivity, just as you 
would any other business in- 
vestment. 

If all you want in a personal 
computer is word processing, 
then your task in choosing a 
computer system is a fairly sim- 
ple one. You first need to iden- 
tify which tasks you want a word 
processing system to handle. 
Perhaps you want to be able to 
underline words, or use italics or 
bold face type. Then compare 
the various systems to find the 
one that comes closest to your 
specifications. The more tasks 
you want the computer to han- 
dle, the more complex the se- 
lection process becomes. 



The key to successful office 
automation is in the ground- 
work. Getting the computer in 
hand is merely the last step in a 
process that begins with careful 
planning. Identifying your needs 
is the first, and usually most 
complicated, step. 

The more you know about 
your own needs, the easier it 
will be for you to evaluate the 
software, hardware, peripher- 
als, and support that success- 
fully bring computer power to 
your work. 



Ten Commandments of 
Computer Planning 

The most important rule to keep 
in mind when you look at any 
computer system is your own 
needs. Buying backwards — that 
is, buying the computer first, 
then looking for programs it can 
use — is like catching the wrong 
train. It may be a good machine, 
but it's probably not going to get 
you where you want to go. First, 
find the software that will do the 
job you want; then find the 
equipment that will put it to 
work. 



Start with the following strate- 
gies: 

1. Allow plenty of time to 
learn about, decide on, and im- 
plement a personal computer 
system. It's true that advance- 
ments in technology have pro- 
duced computers that are 
relatively easy for the novice to 
use. Nonetheless, you must ex- 
pect to put in some degree of ef- 
fort to become acquainted with 
the enormous range of com- 
puter programs, hardware, and 
peripherals designed for per- 
sonal computer users. 

2. If you work in a large 
company, take advantage of 
the computer expertise in your 
company's data processing 
department. Managers of data 
processing and management 
information systems can lend 
excellent advice and direction to 
the computer selection process. 
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How Computers Work 




With a personal computer, you typically use the keyboard to enter commands or 
information. Then the central processing unit (CPU) goes to work. Following your 
instructions, and using memory as its work area, the CPU collects and stores 
information on disks inserted in the disk drives. It also sends information to the 



monitor for display, performs calculations, sends material to the printer for printing, 
and transmits and collects information to and from other computers by means of a 
telephone and modem. 



In some companies, they may 
provide additional support 
through personal computer 
training courses that shorten 
the learning curve. Also, when 
a company makes multiple pur- 
chases, the data processing 
managers can help assure a 
level of standardization that al- 
lows personal computers to ex- 
change information with each 
other and with larger computers 
inside and outside the company. 

3. Start small and stay 
basic. At first, automate only the 
areas of your work or business 
that you understand best. Later 
on, when you have successfully 
converted one area to automa- 
tion, add other applications. (It's 
also a good idea to start with a 
noncritical task; that way, you 
don't need to have the system 
functioning perfectly the first 
day in order to stay in business.) 



4. Provide realistic budgets 
that consider hidden costs. In- 
clude everything you think might 
be necessary to the system you 
purchase. This means soft- 
ware, including possible pro- 
gram modifications; hardware, 
including peripheral equipment, 
storage disks, and other initial 
supplies; maintenance con- 
tracts; costs, if any, for installa- 
tion, training, insurance, and 
furniture; and, if you retain a 
consultant, consulting fees. 

5. Buy only from major sup- 
pliers with sound reputations 
and solid track records. They 
can provide you with reliable 
support both before and after 
the sale. And because this sup- 
port is as much a part of the 
computer system as the hard- 
ware, don't hesitate to ask for, 
and check, references. 



6. Look for a computer that 
can grow with your business. 
The computer system you 
choose should be able to ac- 
commodate additional transac- 
tions and tasks you require as 
your own productivity increases 
over the next three to five years. 

7. If you retain a profes- 
sional consultant, choose care- 
fully. Computer consulting fees 
are often high compared to the 
modest price you'll pay for a 
personal computer system. If 
you do decide to work with a 
consultant, choose one who has 
a clear understanding of your 
business needs. 

8. Maintain realistic expec- 
tations. Keep in mind that the 
computer is a tool used to solve 
problems. It won't make deci- 
sions for you or eliminate your 
staff. Neither is the computer a 
cure-all for a badly managed 



department or business; it will 
only automate your problems. 
In fact, the best candidates for 
computerizing are those depart- 
ments, offices, and businesses 
that are functioning under well- 
structured — if time-consum- 
ing — manual systems, because 
they most easily convert to au- 
tomation. If your office or busi- 
ness leans more toward chaos 
than controlled growth, you'd be 
wise to upgrade your manual 
procedures before you apply 
computer power to them. 

9. Take advantage of the 
wealth of information on per- 
sonal computers available 
through computer magazines, 
trade shows, seminars, and 
professional publications that 
are beginning to regularly ad- 
dress the issue of personal 
computers in business (see 
"Sources of Information," page 
44). 



How to Buy a Personal Computer 
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1 0. Plan for a transition pe- 
riod if you are automating an 
accounting system. When you 
do implement a personal com- 
puter system, run the new, auto- 
mated procedures alongside 
manual procedures until you 
gain confidence with automated 
operations. 



Creating a Plan 

You won't need to share your of- 
fice with a team of systems ana- 
lysts and programmers just to 
put a personal computer to 
work. That may have been the 
case ten years ago, but today 
you can do the planning yourself 
by accurately identifying your 
needs before you compare, and 
decide among, personal com- 
puter systems. (In fact, planning 
actually accounts for 80 percent 
of the work in choosing a per- 
sonal computer.) 

Then, once you've clearly 
targeted your needs, computer 
sales representatives can help 
identify and tailor systems to 
meet them. 



sheets? Maybe it's the paper- 
work — preparing each spread 
sheet, calculating, and recalcu- 
lating. Or perhaps it's because 
information you need trickles in 
randomly from other depart- 
ments or divisions. You may 
also find you're locked in with 
reports and correspondence 
that require repetitious review, 
revision, and retyping — another 
bottleneck the computer can re- 
lieve. 

Accounting may be the area 
you will want to automate first if 
you run a small business. If so, 
identify each accounting task 
you want the computer to han- 
dle, such as the general ledger, 
accounts receivable, inventory 
control, and others. Identify as 
well the peripheral functions you 
may eventually want to auto- 
mate, such as mail list manage- 
ment or word processing. 

After you have identified the 
jobs you want the computer to 
handle, write down, in order of 
importance, which ones you 
think will benefit most from auto- 



mation. At the same time, con- 
sider which ones will give you 
the greatest profit leverage. If 
it's cost management of raw 
materials — for which the prices 
fluctuate widely on the whole- 
sale market — then consider au- 
tomating cost data, inventory, 
and forecasts to take advantage 
of favorable market conditions. 



Describe the Job 

Next, prepare a job description 
for the computer. For complex 
applications, this is the most 
time-consuming part of plan- 
ning — and the biggest stum- 
bling block for the first-time 
buyer. Your efforts, however, will 
pay off handsomely in a com- 
puter that does precisely what 
you expect of it. A job descrip- 
tion or specification — whether it 
constitutes two pages describ- 
ing a single application, or 
twenty pages describing a se- 
ries of applications — will indi- 
cate how much computer you'll 



need for the information you 
work with, and what kind of soft- 
ware you'll need to handle the 
work. 

Example 1: Word Processing 

The simplest computer job de- 
scription you'll prepare is for 
word processing. Start by col- 
lecting examples of your corre- 
spondence and reports. They 
will be your guide to the type of 
word processing program, 
amount of computer memory, 
and type of printing mechanism 
you'll need. 

The appearance your corre- 
spondence and reports should 
take will determine the type of 
word processing program and 
printer you choose. If you 
underline words or phrases in 
your reports, for example, you'll 
want to find a word processing 
program capable of underlining. 
If you work with subscripts or 
superscripts, they, too, should 
be considered when you look 
at different word processing 
programs. 



How Much Text/ Financial Model Can You Fit in a Personal Computer? 



Define the Job 

To begin, pinpoint the applica- 
tions that would benefit from 
computer control — usually cum- 
bersome manual systems that 
function smoothly, if sluggishly. 

If you're losing valuable 
management time because of 
an overload of paperwork, for 
example, look at your proce- 
dures for developing sales fore- 
casts or other financial models, 
and the procedures you use to 
get out reports. Do you spend a 
lot of time working with spread 



Computer programs vary in the amount 
of Random Access Memory (RAM) they 
need in order to operate. For general 
comparison, though, we've used a 
popular word processing program and a 
financial modeling program to show you 
how much "work space" or RAM you 
have in personal computers after 
programs are loaded. Permanent 
storage, of course, is another issue; 
using disks, you can store unlimited 
documents and financial models. 



A Personal Computer with 
64K Random Access 
Memory (64K RAM) 




You can work with about 15 
pages of text at a time 



Program 
(30K) 



Model 
(34K) 



You can build a financial model 
about twice the size or com- 
plexity of the department 
budget shown on page 34 



A Personal Computer with 
128K Random Access 
Memory (128K RAM) 



Program 
(63K) 



Text 
(65K) 



You can work with about 40 
pages of text at a time 



Program 
(64K) 



Model 
(64K) 



You can build a financial model 
about four times the size or 
complexity of the department 
budget shown on page 34 



*Sometimes, only part of the available memory is used to keep operations efficient 



A Personal Computer with 
256K Random Access 
Memory (256K RAM) 



Program Text 



You can work with about 40 
pages of text at a time* 

a 

(64K > Model 
(192K) 




You can build a financial model 
more than ten times the com- 
plexity of the department 
budget shown on page 34 
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The length of the documents 
you produce will have some- 
thing to say about the amount of 
computer memory you'll need. 
(By computer memory, we 
mean computer "desk space" — 
the amount of room you have in- 
side the computer to do the 
work. Some memory is needed 
by the instructions or program 
that operate the computer 
equipment; what's left over is 
the room you have to work with. 
See the illustration on page 33.) 

For instance, if you generate 
ten-page, single-spaced reports 
every week, you'll want to look 
for a computer with enough (48K) 
memory to hold at least ten 
pages of text at once, besides 
the instructions that operate the 
program and equipment. (A per- 
sonal computer with "128K" of 
memory normally can hold at 
least forty double-spaced 
pages of text at a time, as well 
as the operating system and 
program instructions. It can also 
permanently store your forty 
page documents on floppy or 
hard disks.) 

The type of text you normally 
generate will also influence the 
type of printer you hook up to 
the computer. If you regularly 
send out memos or letters on 
company letterhead, for exam- 
ple, you'll need to look for a 
printer that will produce letter- 
quality text on single sheets of 
paper. If, instead, you generate 
lengthy reports for internal use, 
you may want a printer that can 
print at high speeds on continu- 
ous sheets. 

Word processing programs 
offer other features you may 
need — a spelling checker, for in- 
stance, if you are a bad speller 
or poor typist; or a way to link 
parts of different documents if 
you build reports that way; or a 
facility to reproduce form letters 
if you frequently make use of 
them. 

Once you've collected sam- 
ples of your correspondence 
and reports, make a list of the 
most important elements you 
need in a word processing 
program. 
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This department budget uses or fills up about "20K" of computer memory— nearly 
all the available capacity of a 48K computer loaded with the financial modeling 
program used to create the budget. 



Example 2: Financial Modeling/ 
Forecasting 

Collect samples of all your fi- 
nancial models and forecasts, 
and make a note of their size, 
the calculation rules you used to 
produce each model, and how 
the models were used (do you 
use models in presentations, as 
a personal decision support 
tool, or both?). 

Model size, calculation rules, 
and model functions provide the 
framework for system specifica- 
tion. Model size and require- 
ments will help determine the 
memory size and computer 



program you'll need. (With some 
financial modeling programs, 
regardless of the computer's 
memory capacity, you can cre- 
ate models only of a limited 
size.) Since different programs 
offer built-in calculation rules, 
the rules you need will help de- 
termine the program. Model 
function will determine the na- 
ture of the printing mechanism, 
if one is necessary. 



The department budget illus- 
trated above fills up about "20K" 
of memory, nearly all the avail- 
able capacity of a computer with 
"48K" of memory, after it al- 
ready holds the program itself. If 
you want to build more complex 
models, or consolidate models, 
you'll need a computer with con- 
siderably larger memory or a 
computer program that stores 
information on the disk until it's 
needed. Such programs can 
handle much larger models, 
and offer great flexibility, but at 
the cost of slower operation. 
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Example 3: Mail List/ Data Base 
Management 

When you're planning for com- 
puter management of mailing 
lists, client or customer files, pa- 
tient records, and other informa- 
tion data bases, there are 
several things to consider. 

One is the computer's per- 
manent storage capacity; it de- 
termines how many records you 
can keep on permanent file. 
This storage is typically pro- 
vided on floppy or hard disks 
(see "Disk Storage," page 39). 
Besides the number of records 
you want to store, you also must 
decide how you want to orga- 
nize them. By name, address, 
telephone number, title, zip 
code? And how do you want to 
use the information? How do you 
want to retrieve records? By 
name, address, description, 
subject? 

To find out how much storage 
space you'll need, the proce- 
dure is really quite simple. Say 
you wanted to computerize an 
address list for 1 00 clients that 
you currently keep on 100 
three-by-five cards. Each card 
might include the client's name, 
title, company name, address, 
telephone number, and perhaps 
a few words that identify the na- 
ture of the account: 



How Much Disk Storage 
Do You Need? 



How many typewriter key- 
strokes are required to get this 
information on a three-by-five 
card? In this case, including the 
spaces between words and six 
carriage returns: 182 key- 
strokes. To find out how much 
permanent storage you would 
need in a computer, multiply the 
maximum number of keystrokes 
you would use for one card by 
the total number of cards (in this 
case, 100) in your file. 

In our example, you would 
need disk storage space for at 
least 1 8,200 characters (or 
"bytes") — and more, if you plan 
to add new names to your file. 
(A single floppy disk stores any- 
where from 80,000 to as many 
as one million characters.) 

The example, though some- 
thing of an exaggeration, holds 
true for records of greater com- 
plexity as well. Determine the 
maximum number of keystrokes 
required to type whatever rec- 
ord you want the computer to 
keep. Then multiply that figure 
by the number of records you'll 
need to store (now as well as a 
few years down the road). 

Your computer sales repre- 
sentative can help you deter- 
mine exactly how much disk 
storage capacity you'll need for 
different data bases, but you 



54 characters 



Accounting Tasks 



Order 

■9 Entrv 



Accounts 
Receivable 



General 
Ledger 



should take the time to identify 
the types of information you 
want to include in a data base, 
and how many records you want 
to store. 



17 characters 



Robert J. Peabody, Vice President of 
Consumer Services. 




21 characters 



ACME Enterprises, Inc. ■ 
32000 Pacific Avenue, N.W. . 
Seattle, WA 20562 
206-123-4567 ext. 394 

import wines liqueurs Bordeaux Mosel 
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22 characters 



26 characters 



Inventory 
Control 



Accounts 
Payable 




Payroll 



Example 4: Accounting 

Identifying your needs for a 
computerized accounting sys- 
tem is a tricky process because 
five commonly used tasks — 
accounts receivable, accounts 
payable, general ledger, payroll, 
and billing/inventory control — 
are interdependent. That 
means that the computer sys- 
tem must be designed to coordi- 
nate all the activities in such a 
way that you avoid duplication of 
effort. 

A computer dealer who 
specializes in computer ac- 
counting systems is your best 
source of advice when you plan 
to automate your accounting 
procedures. Still, you should 
have a clear idea of the types of 
information you want to enter, 
store, and generate with the 
computer. 

To determine how much permanent 
storage space you need in a computer, 
you count and multiply Count the 
number of keystrokes (including spaces 
and carriage returns) required to enter 
information on, say, this three-by-five 
card; then multiply by the number of 
cards you want to keep on file. 
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Unking the Tasks 



You at 
Computer in 
Houston 




DataBase 

Management 

Program 

(Financial 

Information) 



Word 

Processing 
Program (To 
Write Letter 
Around Model) 




Financial 
Modeling 
Program (To 
Create Model) 



Electronic Mail 
Program 



Budget in 
New York 





If you wanted to use the personal computer to develop a budget and send it with a 
cover letter to the New York office from your branch office in Houston, you would 
probably use these four programs. 



Begin with a skeletal sum- 
mary of each task you use in 
your own accounting system. 
Identify each task, then list for 
each: 

■ the types of information you 
want to enter into the computer, 
such as new bills for accounts 
payable, new invoices for ac- 
counts receivable, and pay data 
for payroll; 

■ the types of information you 
want the computer to store; they 
might be customer records, 
cash journal, payroll and em- 
ployee records, inventory, and 
customer account records; 

■ the types of reports you want 
the computer to generate, such 
as P&L statements, balance 
sheets, aged receivables, pay- 
check and payroll reports, trial 
balances, and W-2 forms. 



Next, gather samples of all the 
information (input data) you 
plan to enter into the computer, 
including source documents, 
new records, record changes, 
inquiries, and transactions. 
Then, using pages from your 
current manual or semi-auto- 
mated system as examples, 
gather samples of all the infor- 
mation you want the computer 
to store, such as sales data, 
employee records, and cus- 
tomer records. With this infor- 
mation, your computer sales 
representative can help you cal- 
culate how much storage space 
you'll need for your computer 
(see "Example 3" above). 

Finally, you should gather 
samples of all the reports you 
want the computer to generate, 
either on the computer's video 
monitor or on the printer. The 
type and format of the forms 
and reports you want printed 
will determine the type of print- 
ing mechanism you'll need 
(see "Example 1 ," above). 



With your samples, your 
computer dealer can help tailor 
an accounting system to your 
needs. 



Link the Tasks 

Writing a job description for 
a computer would be relatively 
straightforward if all you wanted 
the computer to do was financial 
modeling, or word processing, 
or accounts payable. Since 
many business problems can't 
be solved with a single program, 
however, it's important to plan 
for a computer system that inte- 
grates the tasks. 

Here's an example. Suppose 
you wanted to produce a budget 
and provide a summary of it in a 
cover letter to send to the New 
York office from your branch of- 
fice in Houston. Using the com- 
puter, you might need a data 



base program to obtain perma- 
nently stored financial informa- 
tion. You might also need a 
financial modeling program to 
generate the budget, based on 
the financial information. And 
you'd need a word processing 
program to create the cover let- 
ter and summary, as well as an 
electronic mail program to 
transmit your report. The com- 
puter you work with, then, 
should be designed so that 
each program ties into the other. 

Coordinating computer pro- 
grams is a job for a computer 
supplier experienced in busi- 
ness applications — he/she is a 
guide who, with a clear idea of 
your needs, can point you in the 
direction of the software, hard- 
ware, peripherals, and support 
you'll need for a truly flexible 
computer system. 



How to Buy a Personal Computer 



How to Buy Software 

Software is the bit that curbs the 
horse. It's the least visible part 
of the computer system — 
in fact, you can neither see nor 
touch it — but without it you can't 
go anywhere. Under its control, 
an otherwise mute machine 
hums busily to work at whatever 
task is assigned. 

You can begin to examine 
software only after you have a 
clear idea of the work you want 
the computer to do. The soft- 
ware you settle on will dictate 
the configuration of the comput- 
er's hardware — its memory 
size, storage requirements, and 
operating system. The hard- 
ware simply provides the right 
environment for the software. 

Two kinds of software guide 
a computer— system software 
and application software. Sys- 
tem software controls the com- 
puter's basic equipment — 
memory, input/output devices, 
and file formats. It's either built 
into the computer or comes 
with it. 

Application software is your 
first concern. It lets you perform 
specific tasks, such as build fi- 
nancial models, write reports, 
update mailing lists, or enter 
new invoices into accounts re- 
ceivable. And it usually lets you 
do these tasks without prior 
computer experience. 

Three Kinds of Application 
Software 

You can take one of three routes 
to application software: pack- 
aged, "off-the-shelf" programs; 
modified, packaged programs; 
and custom programs. 

Packaged Software 

Packaged software is undoubt- 
edly as much to be credited for 
the personal computer revolu- 
tion as personal computers 
themselves. Packaged pro- 
grams are like factory-built cars; 
they're relatively inexpensive, 



available instantly, and readily 
serviced. Also like factory-built 
cars, packaged programs may 
not always fit your requirements 
perfectly, but they're usually 
quite adequate if you're willing 
to adapt a little. 

Thousands of excellent 
packaged, "off-the-shelf" pro- 
grams account for the enor- 
mous flexibility the personal 
computer offers. In addition, 
these programs are usually rea- 
sonably priced. (In the U.S., 
costs for business programs 
range between $50 and 
$1 ,500.) They're easy to use, 
highly reliable, and readily avail- 
able since they are distributed 
nationally through retail com- 
puter stores. 

You'll hear the words "user 
friendly" to describe many off- 
the-shelf software packages. 
That means the programs are 
designed for people with no par- 
ticular computer experience or 
training. When you use one of 
these programs, the computer 
might guide you by offering a list 
or "menu" of the program's op- 



erations from which you can 
choose, as well as questions for 
you to answer with a simple yes/ 
no, and short "help" reviews at 
the touch of a key. 

Modified, Packaged Software 

Modified, packaged software is 
the hybrid— the semi-custom 
car — that combines off-the- 
shelf and custom software pro- 
grams. When packaged soft- 
ware cannot meet the unique 
needs of some businesses, it 
may serve as a foundation for 
other programs that computer 
dealers or programmers de- 
velop. Minor modifications — 
such as adding the company 
name and logo to printouts, or 
changing the arrangement of a 
form — are usually easy to make 
and add little to the cost of the 
software. Major modifications, 
on the other hand, can cost as 
much as a custom-written pro- 
gram. 

Custom Software 

Custom software is theoretically 
the best way to get any job 



done. Like the custom-built car, 
it is precisely tailored to individ- 
ual business needs. Usually, 
though, custom programs are 
impractical for personal com- 
puting applications. The cost to 
develop them — anywhere from 
$1 0,000 to $50,000— is usually 
prohibitive. 

The time it takes to write and 
"debug" a program (correct the 
errors) is also costly. Even then, 
not all bugs are easily or imme- 
diately found, and they can 
show up in a program months 
later. 

If your business requires 
custom programs, however, you 
can have them written by con- 
sulting programmers or soft- 
ware companies that offer 
programming services. When 
you retain a programmer, 
choose carefully. Talk with his or 
her former clients and find out if 
their programs do the work in- 
tended. How much time did it 
take to develop them? Are they 
well documented? Did the pro- 
grammer provide follow-up 
support? 
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Thousands of excellent packaged, "off-the-shelf" computer programs account for 
the enormous flexibility the personal computer offers. 
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How to Evaluate Software 

Keep these guidelines in mind 
when you compare different 
software packages: 

■ Stick with established, tested 
software that's widely used. 
Avoid new-to-the-market pro- 
grams unless they're distributed 
by a company that's reputable 
and committed to thorough con- 
sumer testing and debugging. 
New, untried software can have 
more bugs than a flea circus. 

■ Look for programs that are 
"user friendly." If a program is 
easy to use, you'll enjoy working 
with the computer and want to 
find additional uses for it. It also 
will be easier for you to train oth- 
ers. If the program is compli- 
cated, on the other hand, you'll 
find you avoid using the pro- 
gram as well as the computer. 

■ Look closely at the instruc- 
tion manuals ("documentation") 
that come with the software 
you're considering. Since the 
manuals are your primary guide 
to a program, they should be 
clearly written and easy to 
understand. They should, for 
example, explain how to start 
and stop the program, perform 
routine operations, and correct 
standard errors. 

■ The "commands" you use 
with each program to instruct 
the computer should be logical 
and easy to remember. For in- 
stance, in a typical word pro- 
cessing program, you tell the 
computer to "save" or "print" 
text you create. The best pro- 
grams also have built-in 
prompts or reviews in case you 
do forget a command. 

■ If you use the computer for 
several tasks, such as financial 
modeling, word processing, and 
business graphics (or general 
ledger, accounts payable, and 
payroll), look for programs that 
integrate the tasks. This way, 
you can easily transfer data 
from one program to another. 



■ Talk to people who are using 
the software you are consider- 
ing. Ask if the program runs 
smoothly. Determine the learn- 
ing time required to make full 
use of the program. And find out 
if it's easy to use. 

■ Test drive the program on the 
computer you're interested in. 
Examine it for ease of use and 
speed in carrying out instruc- 
tions. How long will it take to run 
the most complex calculation 
you want to perform? 

■ Weigh costs against perfor- 
mance. You may decide to com- 
promise a little on program 
advantages in favor of a lower 
price for a similar program. It 
may be short of your ideal, yet 
satisfy your main requirements. 



How to Buy Hardware 

"Nothing to it," 

Smiled the salesman, 

"I can show you best; 

Just boot the disk into the RAM, 

The CPU will do the rest. " 

Given the dazzling display of 
buzzwords that shroud the com- 
puter in such mystery, it's no 
wonder that the most conspicu- 
ous part of a personal computer 
system — the physical machin- 
ery — is also the most elusive 
when it comes to evaluation. 
Particularly for the first-time 
buyer. 

The way to begin is to evalu- 
ate hardware in terms of utility. 
Can the computer run the soft- 
ware you want to use, and can it 
store the information you need 
to work with? Will it be able to 
expand with your evolving 
needs? Questions like these 
enable you to evaluate hard- 
ware in terms of memory size, 
the amount of storage space 
available for your records, com- 
patibility with other computers, 
compatibility with peripheral 
equipment, expandability, and 
service support. 



Hardware Components 

At first the computer appears to 
be nothing more than a televi- 
sion attached to a typewriter. On 
closer inspection, though, you'll 
find it has four major compo- 
nents: 

1. the actual computer and 
memory bank, housed in a cabi- 
net; 

2. a record-player like disk 
drive that magnetically stores 
programs and data on "floppy" 
or "hard" disks (sometimes cas- 
sette recorders are used to 
store information, but they're 
usually too slow for business 
uses); 

3. a typewriter-like keyboard 
that allows you to enter informa- 
tion into the computer (input de- 
vice); 

4. a video monitor that 
displays information (output 
device). 

In addition, computer hard- 
ware often includes "peripheral" 
equipment, such as a printer 
(also an "output" device) that 
produces reports and graphs, 
or a communication device (mo- 
dem) that links one computer to 
another through telephone 
lines. 

The Computer 

The computer itself has two 
parts — the central processing 
unit (CPU) and a memory bank. 

The central processing unit 
(CPU) is the nerve center of the 
system. Physically, it's a collec- 
tion of silicon chips, each about 
the size of a fingernail, contain- 
ing thousands of miniature cir- 
cuits. Taking cues from you at 
the keyboard or from a program 
in the memory bank, the CPU 
executes all the instructions 
necessary to process data, dis- 
play information on th£ monitor, 
and communicate with disk stor- 
age devices. A CPU typically is 
built around a "microprocessor" 
with a number such as 6502 or 
Z-80. This is the "brain" of the 
computer. 



You'll probably hear the 
terms "8-bit" or "16-bit" used to 
describe different processors. 
These terms refer to the amount 
of information, or number of 
"bits," that the computer can 
manipulate at once. ("Bit" refers 
to Binary digiT, the smallest unit 
of information the processor can 
recognize. Eight bits constitute 
a "byte," the equivalent of a sin- 
gle character.) An 8-bit proces- 
sor is like a van that can carry 
eight passengers— it can re- 
ceive 8 "bits" of information at 
once. A 1 6-bit processor is the 
1 6-passenger van— it can han- 
dle 1 6 bits at once and is there- 
fore twice as efficient for some 
classes of operations. It's also 
more expensive. For many busi- 
ness applications, a computer 
with an 8-bit processor is per- 
fectly adequate. 

The computer's memory 
bank stores programs, informa- 
tion, and instructions. Memory 
is measured by the number of 
characters it can store. 

It's easier, though, to mea- 
sure computer memory in terms 
of either "K", the equivalent of 
1 ,024 characters, or "M", the 
equivalent of 1 ,048,576 charac- 
ters. A computer with "64K" of 
memory, then, can store ap- 
proximately 64,000 characters 
or bytes at one time. A computer 
with "1 M" of memory can store 
about 1 million characters or 
bytes at one time. 

Some memory is used to 
store the programs (software) 
that control the computer's 
basic operations; some is used 
to store the programs you need 
for different applications; and 
some is used to hold the infor- 
mation you are using. Most 
businesses use computers with 
at least 64K of memory. 
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Disk Storage 

Disk storage systems are a sort 
of electronic counterpart to the 
office filing cabinet. Composed 
of magnetic disks and one or 
more disk drives, a disk storage 
system provides permanent 
storage of information you 
would otherwise lose when you 
turn the computer off. 

Personal computer systems 
generally offer two types of disk 
storage: 1 ) removable, "floppy" 
disk storage; and 2) fixed, hard 
disk storage. 

Floppy disks are so named 
because they are circular (usu- 
ally either 5 1 /4 or 8 inches in 
diameter), made of flexible plas- 
tic, and coated with the same 
kind of magnetic material used 
for recording tape. For protec- 
tion, each floppy disk is perma- 
nently sandwiched inside a 
square, cardboardlike jacket. 

Floppy disks vary consider- 
ably in the amount of informa- 
tion they can store. Typically, 
however, a single 5 1/4-inch disk 
can store the equivalent of 
about 20,000 words or 80 typed 
pages (100,000 bytes). "Dou- 
ble-density" disks can provide 
as much as a million bytes of 
storage. 

Using floppy disks offers the 
possibility of almost unlimited 
storage capacity, however, be- 
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cause you can remove one from 
the disk drive and replace it with 
another. You can store statisti- 
cal data on one disk, financial 
summaries on another, em- 
ployee records on a third, and 
soon. 

Floppy disks also insure pri- 
vacy. You can take a disk of sen- 
sitive information out of the drive 
and put it in your pocket. And 
disks are easy to mail. 

Because floppy disk storage 
is both reliable and reasonably 
priced. It is far and away the 
most popular storage medium 
for small computers. Its one 
drawback is that sometimes a 
single disk can't hold all the data 
you need to work with for a 
specific application, so you need 
to replace one disk with another 
to complete work on a single 
program. 

Hard disk storage suits busi- 
nesses that require greater stor- 
age capacity than floppy disks 
can provide. Hard disks (such 
as the "Winchester" disks used 
by most personal computers) 
are made of magnetically- 
coated metal. They also can 
store, in about the same space, 
35 to 1 50 times what a floppy 
disk can store. That amounts to 
as much as 20 million charac- 
ters—enough to handle the 
most complex transactions. Un- 



like floppy disks, which are re- 
movable, hard disks are "fixed." 
This means that they're perma- 
nently held in the disk drive, 
away from environmental haz- 
ards. 

Though hard disk storage 
systems are more expensive 
than floppy disk systems, they 
are less expensive on a per 
byte basis; they can store large 
files; and they provide faster ac- 
cess to information. 

The Keyboard 

The computer's keyboard, or in- 
put device, is a close first cousin 
to the office typewriter. It is your 
primary means of entering infor- 
mation into the computer. 

Typically, a computer key- 
board includes most of the char- 
acters found on a typewriter, 
plus special function keys that 
allow you to delete or repeat 
characters. Look also for a cal- 
culator-style numeric keypad 
found on more sophisticated 
personal computer systems. It 
should be a requirement if you 
plan to use the computer for nu- 
meric applications. (Some sys- 
tems offer numeric keypads as 
a separate accessory.) 

The Monitor 

Like a television, the video mon- 
itor — also known as a terminal, 
output device, or CRT (cathode 
ray tube) — displays information 
you need to see in order to com- 
municate with the computer. 
Unlike a television, however, the 
monitor also functions as a sort 
of fluid scratch pad that allows 
you to manipulate information 
without having to use paper. 



The moment you plug an 
electronic spreadsheet program 
into the computer, for instance, 
the monitor displays the spread- 
sheet form and perhaps some 
of the commands you might 
want to employ. It also displays 
the figures you enter, "erases" 
the figures you want to delete, 
and reenters.new information as 
you dictate. Through the moni- 
tor, the program also may call 
your attention to possible errors, 
suggest a way to correct them, 
and then make the necessary 
changes that you command. 

Video monitors display infor- 
mation on a screen just as a 
television displays images, but 
because the computer informa- 
tion isn't broadcast, it appears 
in sharper focus. Monitors are 
usually described by the num- 
ber of vertical lines (usually 24) 
and horizontal characters (40 to 
80) that can fit on the screen. 
Sometimes televisions are 
modified to serve as video 
monitors, though they provide 
considerably less clarity than 
the CRT and are limited to 
about 1 2 vertical lines and 40 
horizontal characters. 

Look for standard-size moni- 
tors (at least a 12-inch diagonal 
screen) when you evaluate per- 
sonal computer systems; work- 
ing for several hours with 
smaller screens can produce 
eye fatigue. 




Disk storage is the personal computer's way of permanently storing information. 
Typically there are two types of permanent storage: bottom, 1) removable "floppy" 
disk storage; and top, 2) fixed hard disk storage. 
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How to Evaluate Hardware 

When you have identified the 
different brands of computer 
hardware that can run the soft- 
ware programs you want to use, 
compare them for price and per- 
formance in these terms: 

■ Memory size. Is there 
enough memory to support the 
programs you want to run? If a 
program needs 40,000 bytes of 
memory, for example, and sys- 
tem software uses 10,000 
bytes, you would need at least 
50,000 bytes of computer mem- 
ory before you can start storing 
any data of your own. 

■ Software support. What is 
the range and quality of busi- 
ness programs available com- 
mercially for the computer you 
are considering? 

■ Expandability. Can the com- 
puter be expanded as your 
needs grow? Better systems 
have expansion areas (some- 
times called "slots") that allow 
you to add more memory, disk 
storage space, or connectors to 
other computers when you need 
them. These slots also are used 
to link peripheral equipment to 
the computer. Be sure to find out 
if the computer system you're 
looking at will let you add mem- 
ory and disk storage, as well as 
peripheral equipment. Some 
personal computers are built so 
that you can add one, but not 
the other. 

■ Compatibility. Is the com- 
puter presently compatible 
with peripheral equipment and 
with other computers which 
you might want to work with? 
Also, when you eventually want 
to upgrade your system, you 
should be able to replace the 
computer without having to 
replace the software and pe- 
ripheral equipment. 



■ Reliability. The computer you 
choose for business is probably 
going to be heavily used, so it 
should have a sound reputation 
for reliability. Most of the elec- 
tronic components in computers 
are extremely dependable, but 
they should be supported by a 
sound chassis, adequate power, 
and cooling capacity. Circuit 
boards should fit snugly into 
their slots and be easy to re- 
move for servicing. 

■ Warranty. What kind of war- 
ranty does the manufacturer 
provide? Most personal com- 
puters come with a limited 90- 
day warranty on parts and labor; 
others offer extended limited 
warranties as well. 

■ Service support. What kind 
of service support does the 
manufacturer offer? Since most 
personal computer systems are 
sold through authorized com- 
puter retail outlets, support typi- 
cally comes through computer 
dealers. The best ones, besides 
maintaining and updating your 
system, will help install your 
system, make minor program 
modifications, provide training 
support, and locate special ap- 
plications software. 



Printers and Other 
Computer Peripherals 

The world of computer peripher- 
als — all the accessories that are 
linked to the computer's main 
system — is fairly jammed with 
printers, plotters, modems, 
graphic tablets, cameras, voice 
and music synthesizers, voice 
recognition devices, game pad- 
dles, and other paraphernalia 
designed to extend the comput- 
er's usefulness. 

A printer, however, is proba- 
bly the first and most important 
peripheral device you'll add to 
your system. It generates 
printed financial summaries, let- 
ters, mailing labels, paychecks, 
and forms you need to carry out 
normal business operations. 
(Plotters are devices that draw 
charts and graphic images, 
though some printers can do 
this as well as print text.) 



Printers 

Printers used with personal 
computers fall into three general 
categories: low-cost thermal 
dot matrix printers; impact dot 
matrix printers; and letter-qual- 
ity impact printers. 

Thermal Dot Matrix Printers 

Thermal printers are the most 
economical. They are also fast, 
quiet, and highly reliable, be- 
cause they are simplest in con- 
struction, and because they 
produce characters on paper 
without the use of type ele- 
ments. These printers use rolls 
of heat-sensitive paper to pro- 
duce text as well as detailed 
graphs. A thermal printer is gen- 
erally suitable for draft-quality 
projects, but not for those that 
require letter quality results. 




Dot Matrix 



Also, heat-sensitive paper dete- 
riorates over time and is not 
suitable for long-term storage. 

Impact Dot Matrix Printers 

Impact dot matrix printers — 
fastest of the three— create text 
characters with a series of 
closely-spaced dots. The dots 
are imprinted on the paper at 
the rate of 1 00 characters per 
second (cps) or better. (For the 
sake of comparison, a type- 
writer can produce 1 0 to 1 5 
cps.) Impact dot matrix printers 
are usually used for business 
applications that require low- 
cost, multicopy printing. In 
terms of both quality and price, 
the impact dot matrix printer 
stands between the thermal dot 
matrix printer and the letter- 
quality printer, with some of the 
newest models capable of pro- 
ducing near letter-quality type. 




Letter- Quality 



Characters produced by dot matrix printers are made of closely spaced dots. Letter- 
quality printers produce solid characters of better than typewriter quality. . 
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A modem (MOdulator/DEModulator) uses the telephone to link one computer to 
another. 



Letter-Quality Impact Printers 

Letter-quality impact printers, 
the most sophisticated and 
costly of the three, produce doc- 
uments of better than typewriter 
quality, at atypical average 
speed of 45cps. These printers 
are called "daisywheel" printers 
because a daisy-shaped wheel 
of characters, analagous to a 
ball of typewriter characters, is 
what imprints characters on the 
paper. 

Daisywheel printers can pro- 
duce form letters on letterhead 
stock, as well as financial state- 
ments in widths to 1 56 charac- 
ters. It's also possible to change 
their type fonts, sizes, and pitch 
to suit different needs. 

(If you use the computer for 
business graphics, you may 
also want to investigate different 
plotters, which produce presen- 
tation-quality graphs, some- 
times in color, with pens that 
"draw" onto paper.) 

Your needs will largely deter- 
mine the type of printer you pur- 
chase. The better printers, 
however, usually are capable of 
offering: 

■ upper and lower-case letters; 

■ proportional spacing; 

■ both friction (for single page 
printing) and adjustable tractor 
feed (for continuous form print- 
ing); 

m multiple type fonts; 

■ expanded and compressed 
printing; 

■ printing on various paper 
widths; 

b printing of preprinted forms, 
labels, and envelopes. 



Modems 

If you plan to use your personal 
computer to tie into an interoff- 
ice network or commercial data 
base, you will also need a mo- 
dem (MOdulator/DEModulator). 
This is a device that links one 
computer to another, normally 
over telephone lines. It trans- 
lates electrical signals into 
sounds suitable for telephone 
transmission and reverses the 
procedure when information 
comes into the computer over 
the telephone. Costs for mo- 
dems vary according to the 
number of features they offer, 
and the speed (or "baud" rate) 
with which they transmit signals. 
Typical low-cost business mo- 
dems operate at 300 and/or 
1200 baud (30 and/or 120 char- 
acters per second). 



How to Buy Service 

"Handholding" is its industry 
nickname, but whatever name 
service goes by, it's as impor- 
tant a component in the per- 
sonal computer system as 
hardware and software. 

For most personal computer 
systems, service support 
comes through independent 
computer dealers who can: 

■ recommend software and 
hardware that meet your unique 
requirements; 

■ install the system; 

■ provide training; 

■ arrange, if necessary, for 
software modifications; and 

s provide follow-up hardware 
and software maintenance. 



Many dealers, in fact, consider 
their consultation and service 
as important as the products 
they sell. They make every ef- 
fort to offer professional assis- 
tance, as well as a broad range 
of software programs and com- 
puter hardware. Aside from pro- 
viding software/hardware 
support and service, these sup- 
pliers also can refer you to trade 
shows, computer user groups 
suited to managers and profes- 
sionals, and computer consul- 
tants and programmers who 
can provide software modifica- 
tion. 

Dealers who specialize in 
personal computers for large 
companies are particularly 
trained to help companies intro- 
duce, purchase, and support 
large numbers of personal com- 
puters. 



Choosing a Computer 
Dealer 

You should select a computer 
dealer as carefully as you would 
an accountant or attorney— be- 
cause the one you choose will 
play an important, long-term 
role in helping you select and 
maintain personal computer 
systems. Visit several indepen- 
dent computer dealers (see 
"Where to Shop for Products 
and Services," page 43), evalu- 
ating them in light of these 
points: 

■ Your computer dealer 
should have a clear understand- 
ing of the business you're in. 
One with expertise in educa- 
tional software may be well 
suited to advise customers in 
the field of education and train- 
ing, but may not have the back- 
ground to address business 
problems. 
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1 m Look for a supplier with 
experience assembling per- 
sonal computer systems similar 
to the one you need. Ask for 
names of customers who have 
implemented programs you are 
considering, and talk to several 
of them. 

■ Your dealers should have 
a sound business reputation 
and a solid track record for fast 
and reliable service support. 
(Again, ask for, and be sure to 
check, references.) 

■ Choose a dealer who is 
geographically near enough to 
provide maintenance and re- 
pairs when required. If you have 



What's in the Cost of a Personal 
Computer System?* 



to send a computer you depend 
on 2,000 miles away for a sim- 
ple repair, the time you're with- 
out computer power could 
stretch into months. 



The Service Contract 

Personal computers generally 
enjoy an excellent reputation for 
reliability, because the compo- 
nents themselves are manufac- 
tured under strict standards of 
quality. Like people, though, al- 
most every computer may have 
a bad day now and then, and 
"crash." 



For that reason, many com- 
puter suppliers provide service 
contracts that cover parts and 
labor on repairs, and include a 
schedule for routine preventive 
maintenance. (Without a con- 
tract, computers are serviced 
on a straight time and materials 
basis.) 

The price of a service con- 
tract varies from one manufac- 
turer to the next. Typically, 
however, you're charged either 
a flat rate or a percentage (usu- 
ally one or two percent) of the 
cost of the system. (Rule of 
Thumb: The more costly the 
service contract, the less confi- 
dent the manufacurer is of its 
product.) 



How Much Will the 
Computer Cost? 

It's been estimated that, if auto- 
mobile production costs had 
dropped, and features had im- 
proved, as rapidly as they have 
for computers over the last few 
years, a Rolls Royce would run 
you around $2.75, it would get 
three million miles to the gallon, 
and deliver enough power to 
drive the Queen Elizabeth II. 

That's how dramatically im- 
provements in technology have 
affected the price, efficiency, 
and power of computers. With 
personal computer systems 
often costing less than $5,000, 
you can look for a twofold pay- 
back — in the money you save 
and make putting the computer 
to work for you, and in the bene- 
fits that new tax laws provide 
(see "Your Computer and the 
IRS," following). 



How to Estimate Computer 
Costs 

To price a personal computer 
system, prepare an estimate 
like the one shown at right, 
itemizing the costs for software, 
hardware, peripheral equip- 
ment, and supplies. Remember 
also to include installation and 
training costs, insurance, and 
the cost for an extended war- 
ranty or service contract. 

When you estimate costs for 
training, include both the out-of- 
pocket expenses for classes or 
seminars you take, and the cost 
of office time necessary to learn 
enough about a program to put 
it to work. A financial modeling 
program, for example, may take 
a half-day of your time before 
you can make rudimentary use 
of it. Other programs, depend- 
ing on their complexity, require 
more or less orientation time. 

You'll find that costs for for- 
mal training vary widely — from 
$75 to $1 00 for a six- to eight- 
hour class on a particular appli- 
cation, to $1 ,000 or more for an 
intensive, week-long computer 
literacy course. 



Financing 

You can buy or lease a personal 
computer system, but the direc- 
tion you take will hinge on your 
financial situation. Your tax ac- 
countant or attorney can help 
you decide on the most advan- 
tageous route. 

Direct Purchase 

Under normal circumstances, 
the cheapest way to buy a per- 
sonal computer is to pay cash. 
Cash eliminates the high cost of 
the borrowed dollar. You neither 
tie up future income, nor commit 
yourself to interest charges on a 
depreciating asset. 




* Plus, if necessary, fees for custom programming 
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System Pricing Worksheet 



Hardware 

Processor, disk drive, and 
keyboard 

Additional memory K 

Additional disk drives 



. /drive 



Monitor 

Printer: 

Thermal 

Dot Matrix 

Impact 

Line 

Paper catcher 
Cover 

Language cards 
Interface cards 
Serial 
Printer 
Other 

Graphics tablet 
Modem 

Total Hardware 



Software 

Systems software 
Utilities 
Applications: 
Financial modeling 
Business graphics 
Word processing 
Project management 



Leasing 

In the face of rising inflation, 
however, cash-conscious busi- 
nesses may lean toward leasing 
as a practical, readily available 
source of financing. Though 
more expensive than direct-pur- 
chase buying, leasing requires 
no initial out-of-pocket ex- 
penses such as a deposit or 
down payment. In addition, 
taxes, delivery, software, and 
other costs that are not typically 
financed by a bank can be in- 
cluded in the cost of a lease. 



General ledger 
Accounts payable 
Accounts receivable 
Payroll 
Job costing 

Data base management 
Inventory control 
Mail list 
Other 

Software modifications 
Custom software 
Total Software 



Accessories & Supplies 



Floppy disks @$. 

Paper 
Forms 

Disk storage cases 

Furniture 

Total Accessories 



Service Contract 
Training 
Installation 
Insurance 

TOTAL ESTIMATED COST 



$. 
$. 
$. 
$. 
$_ 



Your Computer and the IRS 

Of the 109 provisions logged 
into the "Economic Recovery 
Tax Act of 1981 ," 3 provisions 
give a particular boost to com- 
puter owners and lessees. They 
provide a full write-off for many 
personal computers, as well as 
new rates for depreciation and 
investment tax credit. 



One new tax law provision 
allows businesses to deduct, in 
the same year, the first $5,000 
of equipment acquired in 1 982 
and 1 983; the first $7,500 in pur- 
chases in 1984 and 1985; and 
the first $1 0,000 of purchases 
after 1985. That means an im- 
mediate full write-off for many 
personal computer systems. 
And if the cost of your computer 
exceeds the deduction you can 
take, you can capitalize and de- 
preciate the excess under new 
methods of depreciation. 



Or, under the new Asset 
Cost Recovery System 
(ACRS), you can depreciate the 
cost of your computer over a 
five-year period, using specific 
rates for each year: 15 percent 
the first year, 22 percent the 
second, and 21 percent in the 
next three years. If you're using 
your computer for research and 
development, you can write it off 
over a three-year period. (And 
if you can't take advantage of 
these tax deductions because 
of other deductions or business 
losses, you can take a slower 
write-off over a twelve- or 
twenty-five-year period.) 

Third, you'll be able to claim 
a larger investment tax credit for 
computer purchases you depre- 
ciate under the ACRS. You can 
claim a 10 percent investment 
tax credit for business equip- 
ment with a five-year life, where 
prior law allowed you to claim 
only two-thirds of 10 percent. 

This is only a brief summary, 
and since tax situations vary so 
widely, you should consult with 
your tax accountant or attorney 
to examine provisions that con- 
cern you. 



Where to Shop for Products 
and Services 

Before 1975, you wouldn't have 
been able to find a "computer 
store" no matter how me- 
ticulously you scoured the 
countryside. They simply didn't 
exist. If you wanted a computer 
before 1975, you went through 
the manufacturer. 

Today, thousands of com- 
puter stores dot the globe, many 
specializing in small computer 
systems. Some manufacturers 
also sell their products through 
department stores and office 
equipment suppliers. 
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Computer Stores 



400 groups worldwide with 
membership exceeding 60,000; 



Start with independent com- !t also Publishes a bi-monthly 
puter stores when you begin magazine. Your computer 
looking at personal computer supplier can help direct you to 
systems. They are staffed by c,ubs designed for people with 
professionals who can intro- business interests, 
duce you to different software Computer trade shows are 
and hardware, provide ongoing another good place to find out 
service support (see "How to about the softw are and hard- 
Buy Service," page 41 ), and ware available for personal 
steer you, as we've said, in the computers. During the shows, 
direction of trade shows, semi- man V manufacturers offer free 
nars, computer clubs geared to seminars on product and soft- 
managers and professionals, ware a PP"cations. (Check with 
and consultants and program- a computer supplier or com- 
mers capable of modifying P uter magazine to find out when 
software. trade shows are in your area.) 

Talk to colleagues who have There are a,so some excel- 

had personal computer systems lent short courses and seminars 

installed and ask for their rec- available to the business com- 

ommendations of dealers, or mun,t y- They're available 

look under "Computers" or through universities and com- 

"Data Processing" in the Yellow munity colleges, independently 

Pages of your telephone direc- operated computer training cen- 



Computer magazines, com- 
puter clubs, trade shows, and 
seminars all can provide valu- 
able information about personal 
computers. 

Look for articles on personal 
computers in magazines such 
as Personal Computing, Popu- 
lar Computing, Creative Com- 
puting, BYTE, Desktop 
Computing, Interface Age and 
others. Also watch for articles in 
your own professional or trade 
journals; many have begun to 
regularly address the subject of 
personal computers as man- 
agement tools. 

You also can benefit from 
participation in a computer club, 
or "user group." Hundreds of 
user groups reflect the varied 
interests of new personal com- 
puter buyers, including execu- 
tives, financial analysts, 
commodities traders, doctors, 
farmers, and attorneys. Interna- 
tional Apple Core (IAC), for ex- 
ample, represents more than 



tory for stores near you. 



ters, and organizations such as 
the American Management As- 
sociation. 



Sources of Information 
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Questions and Answers 



Q. If I buy a computer today, 
will it be obsolete tomorrow? 

A. If sizzling technology is 
your single criterion for evaluat- 
ing computer systems, yes. The 
electronics industry is chang- 
ing so rapidly that almost every 
product it develops is, from a 
purely technical standpoint, ob- 
solete before it ever goes on 
sale. 

If you judge computers in 
terms of utility, however, you'll 
find many that never lose their 
value. As long as it does the job 
you want it to dp, a computer is 
never obsolete. The computer 
that today allows you to develop 
financial models, or carry out 
accounting tasks, or create 
graphs will do the same things 
tomorrow. Just be sure you buy 
a computer that belongs to a 
family of upwardly-expandable 
equipment so your computer 
can accommodate the growth 
of your business— the only thing 
that can really render a com- 
puter obsolete. 

Q. Shouldn't I wait until 
prices go down? 

A. The wait-or-buy-now ques- 
tion is best answered by an- 
other: Do you need a computer 
now? If not, wait. But if a com- 
puter could help your business 
now, invest now. Not buying a 
computer when you need one is 
like not buying any other equip- 
ment your business needs in or- 
der to function smoothly. 

Q. How long does it take to 
learn to use the computer? 

A. Learning to use a com- 
puter probably takes less time 
than learning to drive a car, and 
most people think learning to 
drive a car is a fairly simple pro- 
cess. The fact is that computers 
seem complicated because 
they're so new. Once you're 
around them, though, you be- 
gin to understand them quickly. 

To familiarize yourself with 
the mechanics of using a per- 
sonal computer— operating 
programs, using the keyboard, 
loading and saving data— you'll 
need only a few hours on some 
systems, as much as 20 to 40 
hours on others. 



To learn how to operate dif- 
ferent programs (word pro- 
cessing and financial modeling, 
for instance), you'll need vary- 
ing amounts of time, depending 
on the complexity o f the pro- 
grams. Many new computer 
users have found that by using 
self-teaching manuals and the 
training drills provided in them, 
they can start using word pro- 
cessing programs with less 
than a day's study. Others find 
they can put a graphics pro- 
gram to work "almost right 
away" and have full command 
of it within a week of daily work. 
Financial modeling programs, 
because they often perform 
more complex tasks, require 
about a week's work before 
they can be effectively em- 
ployed. . . and as long as a 
month to master. 
Q. What about computer 
errors— aren't they a big 
problem? 

A. In the words of at least one 
computer philosopher, "To err 
is human, and so is blaming the 
error on the computer." The fact 
is, a computer makes mistakes 
in about the same way a type- 
writer makes typographical er- 
rors—with the assistance of the 
operator. It does not eliminate 
human failure. 

So, if you work with comput- 
ers, you can expect to run into 
errors periodically. Some of 
them result from hardware er- 
rors ("bugs" in the design of 
the computer itself) or software 
errors ("bugs" in the software); 
but most result from operator 
errors, especially when enter- 
ing new data. 

You can significantly reduce 
the possibility for error, how- 
ever, if you buy 1) hardware 
from a manufacturer committed 
to product quality, 2) software 
that has been time tested and 
proven reliable, and 3) software 
with "error-catching" controls. 
These controls can call an op- 
erator's attention to potential 
errors, such as those found in 
unusually small or large figures, 
invalid codes or account num- 
bers, duplicate entries, or infor- 
mation that might have been 



entered under the wrong ac- 
count name (particularly where 
two account names are similar). 
Q. What about my data? If I 
store it electronically, will it be 
safe? 

A. It all depends. You can de- 
stroy the contents of a floppy 
disk if you accidentally lay it on 
top of a color television set, or 
near any other magnetic field 
that will scramble data. You can 
also wreck it if you touch its ex- 
posed magnetic surface or spill 
your drink on it, or if you lock it in 
the car on a hot day. 

Essentially, however, storing 
data electronically is as safe 
as storing words or music on 
phonograph records or mag- 
netic tapes. And there are ways 
to protect yourself from the 
"Oh-no-Tve-lost-my-data" 
blues. 

First, handle disks with the 
same care you would take to 
handle a tape cassette or 
record album. That is, 

■ handle each disk by the 
cardboard jacket only; 

■ keep each disk, when not in 
use, in its paper envelope; 

■ keep disks away from mag- 
netic fields created by mag- 
nets, electric motors, and 
television sets; 

■ don 't expose disks to ex- 
treme heat (temperatures 
above 125° F/51.7°C will warp 
disks in no time). 

Second, make "backup" 
copies of data stored on disks. 
(You can produce several com- 
plete copies of your records in 
a few minutes.) Having backup 
disks protects you against the 
failure of one disk. Some busi- 
nesses, for example, keep the 
same data on three different 
disks that are rotated every 
week or so— one is kept for use 
in the computer, another stored 
in the office, and a third kept off 
site (perhaps in a safe-deposit 
box). Storing printed copies of 
important information offers 
additional insurance against 
disaster. 

Third, when you're working 
with data in the computer, be 



sure to transfer it to a disk at 
reasonable intervals— usually 
every ten to fifteen minutes. 
Here's why: data you're work- 
ing with in the computer's 
temporary (random access) 
memory is vulnerable because 
it depends on a constant cur- 
rent of electricity to remain ac- 
cessible. A surge or spike in 
your electrical current could 
wipe out the contents of the 
computer's memory— inconse- 
quential if it only spoils your 
space wars game, but not if it 
eliminates hours of important 
data you've been generating. If 
you're storing data at intervals, 
though, and you have a power 
surge or brownout, you lose 
only a few minutes of work. 

Q. What if the computer 
breaks down? 

A. The computer itself is ac- 
tually the least delicate compo- 
nent in a computer system. Its 
integrated circuits have no 
moving parts and are as rug- 
ged as those in a transistor ra- 
dio. Heavy and prolonged 
vibration may cause chips to 
unseat from their sockets, but 
such vibration would presum- 
ably have to be heavier and 
more prolonged than that 
undergone by the space shuttle 
during launch since a personal 
computer on the shuttle's first 
flight operated without a hitch. 

Still, even the most reputa- 
ble computers are known to 
"crash" now and then. If this 
happens to yours, how quickly 
can you expect your computer 
to be operating again? If it's 
down for more than a few days, 
can you acquire a substitute 
with reasonable speed? Ob- 
viously, it's important to have a 
contingency plan, so check 
with your computer dealer 
when you investigate different 
computer systems. Find out 
what provisions can be made 
for you if your computer does 
need service. 



The Case for Apple 



Whatever business you're in, we 
want you to invest in Apple per- 
sonal computers. We have re- 
frained, however, from making 
Apple the hero of this book. 
Readers see through that sort of 
thing, and, besides, when peo- 
ple draw their own conclusions 
about personal computers, Ap- 
ple does pretty well. Here's why: 

First. Apple has more expe- 
rience with personal computers 
than anyone. We invented 
them. They're all we do. And in 
spite of growing competition 
from other companies — includ- 
ing rivals 1 00 times our size — 
Apple is still recognized as the 
industry leader. We build into 
Apple products a level of quality, 
performance, and value that 
has earned the respect and loy- 
alty of more than half a million of 
customers. 

Second. Apple systems are 
the most flexible personal com- 
puters available. Our own product 
line includes a growing family of 
compatible hardware, software, 
and peripheral equipment. More 
than 300 independent compa- 
nies have also developed hard- 
ware and software for Apple 
systems. Add these to Apple's 
product line and you have a vast 
array of computer products that 
can be tailored to meet a wide 
range of business and profes- 
sional needs — including our 
own. 




At Apple, everyone uses 
Apples. The Sales Department 
uses them for sales forecasting, 
trend analysis, management re- 
ports, client tracking, commis- 
sion tracking, and direct mail 
advertising. Management Infor- 
mation Systems uses them as 
part of a company-wide elec- 
tronic mail system, and to con- 
solidate field sales forecasts. 
Our service centers use them 
for inventory control, customer 
billing, and profit and loss state- 
ments. And, naturally, we used 
an Apple to write this book. 

Third. Apple systems sup- 
port more packaged software 
than any other personal com- 
puter. Literally thousands of pro- 
grams are commercially 
available to run on Apple com- 
puters — more than for any other 
computer ever made. And by 
simply plugging in additional cir- 
cuit boards, an Apple computer 
will run hundreds of programs 
written for other computers. 

Fourth. Apple is famous for 
its clearly written, self-teaching 
instruction manuals. You'll also 
find a wealth of help and infor- 
mation in Apple dealers' training 
classes and in business and 
professional Apple users' 
groups. 

Fifth. Apple's commitment 
to quality and reliability is re- 
flected in a product repair rec- 
ord that is the envy of the 
industry. Our quality assurance 
department inspects all compo- 
nents and materials prior to as- 
sembly to ensure conformance 
to Apple's stringent quality stan- 
dards. Then, after assembly, 
our manufacturing department 
tests every computer at least six 
more times, operating it contin- 
uously for days to make sure it's 
functioning properly. Only then 
is it shipped. 




Sixth. We've created a 
worldwide network of service 
and support you can count on. 
At more than 2,500 service cen- 
ters worldwide, you can find full- 
support dealers who are trained 
to evaluate your needs and sug- 
gest the combination of system, 
software, and peripherals that 
would best meet them. In addi- 
tion, Apple has instituted a Na- 
tional Account Program for 
corporations that need to intro- 
duce, purchase, and support 
large numbers of computers for 
their organizations. 

Seventh. Apple has devel- 
oped the most extensive ser- 
vice program of any personal 
computer company— -a program 
that lets you choose the level of 
support that's right for your 
needs. All parts and repairs on 
Apple systems are covered au- 
tomatically by our Level 1 ser- 
vice agreement— under the 
original warranty for the first 90 
days. Apple owners can also 
purchase Apple Care (a carry-in 
service contract, renewable in 
one year increments) that pro- 
tects them against service costs 
on Apple-manufactured prod- 
ucts for one year. And National 
Account customers can arrange 
to obtain on-site service that 
covers all Apple-manufactured 
products as well as many 
Apple-compatible products de- 
veloped by other companies. 



These are just some of the 
reasons why Apple is the best 
selling personal computer in the 
world. You're sure to find other 
reasons when you visit your au- 
thorized Apple dealer. Or when 
you talk with any of the half mil- 
lion people who drew their own 
conclusions and bought an 
Apple personal computer. 

We think you may do the 
same. 
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Personal Computers in Business 



A Brief Dictionary of 
Computerese 

No doubt Webster would 
incandesce over the number of 
new words born to the world 
through computers. The 
speedy evolution of so many 
new terms, in fact, has virtually 
produced a new English dia- 
lect— computerese. You'll find 
that the technology itself is re- 
sponsible for terms like "bit" 
and "CPU"; others, like "input" 
and "documentation," give 
new meaning to the familiar. 

Acoustic Coupler A mechanical 
device that allows a telephone 
hand set to be connected to a mo- 
dem; also used to refer to the entire 
modem. See Modem. 
Address A number that identifies 
the specific location in the com- 
puter memory where a piece of 
information is stored. 
Alphanumeric Characters con- 
sisting of letters and numbers, as 
opposed to special characters. 
See Special Characters. 
Application Software Software 
designed to accomplish a specific 
task such as accounting, financial 
modeling, or word processing. See 
Software. 

ASCII American Standard Code 
for Information Interchange; com- 
puters use binary numbers (combi- 
nations of ones and zeros) to 
represent letters, numbers, and 
special characters; the ASCII code 
specifies which binary number will 
stand for each character and pro- 
vides a standard that allows com- 
puters from different manufacturers 
to "talk" to each other. 
Assembly Language A means 
programmers use to communicate 
with a computer; assembly lan- 
guage is a type of "low-level" com- 
puter language that lies between 
"high-level" languages such as 
BASIC and Pascal, and machine 
language (the fundamental codes 
of the computer). See Language. 
Backup An extra copy of informa- 
tion stored on a disk. If the program 
or other data stored on the first disk 
is damaged, it is still available on 
the backup copy. 
BASIC Beginners All-purpose 
Symbolic Instruction Code; the 
most popular language for personal 
computers. See Language. 



Baud A measure of the speed at 
which computer information travels 
(normally between a computer and 
a peripheral or between two com- 
puters). A baud is about equal to 
one bit per second. 
Binary A word used to describe a 
number system that uses only ones 
and zeros; an efficient way of stor- 
ing information in a computer since 
the microscopic switches in a com- 
puter can only be ON (1) or OFF (0). 
Bit Binary digiT; the smallest 
piece of information (either a one or 
a zero) that the computer can han- 
dle at one time; eight bits constitute 
one byte. 

Boot To start the computer. 
Bug An error; a hardware bug is 
a malfunction or design error in the 
computer or its peripherals; a soft- 
ware bug is a programming error. 
Bus The means used to transfer 
information from one part of a com- 
puter to another. 

Byte The basic unit of measure of 
a computer's memory, representing 
a single alphanumeric character (A, 
B,C,1, 2, ?, &, etc.); the equivalent 
of eight bits. 

CAI/CAT Computer- assisted in - 
structionl Computer- assisted train- 
ing; education or training that 
involves the use of the computer to 
instruct and monitor student perfor- 
mance. 

Central Processing Unit See 

CPU. 

Character A single letter, num- 
ber, or other symbol; in a small com- 
puter, a character is normally eight 
bits or one byte. 
COBOL COmmon Business- 
Oriented Language; a computer 
language developed specifically 
for business use. See Language. 
Command A word or character 
that causes a computer to perform 
a specific task. 

Computer Any device that can 
receive, store, and act on a set of 
instructions in a predetermined se- 
quence, and that permits both the 
instructions and the data upon 
which the instructions act to be 
changed. The distinction between a 
computer and a programmable cal- 
culator is that the computer can ma- 
nipulate text as well as numbers, 
whereas the calculator can only 
handle numbers. 
Computer Program A series of 
commands, instructions, or state- 
ments put together in a way that 
tells a computer to perform a 
specific task or series of tasks. 
CP/M® Control Program for 
Microprocessors; the name of a 
specific operating system. See 
Operating System. 



CPU Central processing unit; the 
part of the computer that collects, 
decodes, and executes instruc- 
tions; often made up of a micropro- 
cessor and associated circuitry. 
CRT Cathode ray tube; the tele- 
vision-like tube that displays infor- 
mation used in a program; also 
called monitor or video monitor. 
Cursor A flashing or nont 'lashing 
square or arrow that appears on the 
computer's monitor to indicate 
where the next character of text or 
data will appear. 
Custom Software A computer 
program that is custom-designed to 
meet a particular user's specific 
need. 

Data All information, including 
facts, numbers, letters, and sym- 
bols, which can be acted on or pro- 
duced by the computer. 
Data Base A collection of related 
information, such as found on a 
mailing list, that can be stored in the 
computer and retrieved in several 
ways. 

Debug To go through a program 
or hardware device to correct mis- 
takes. 

Disk A flat, circular device that re- 
sembles a phonograph record and 
is used to store information and 
programs for the computer. Two 
types of disks are used with per- 
sonal computers: floppy disks (or 
diskettes) and hard disks. See 
Floppy Disk, Hard Disk. 
Disk Drive The machinery that 
operates either a floppy or hard 
disk, rotating it at high speeds to 
read information stored on the disk 
or to write new information on it. 
Documentation Instructional 
materials that describe the opera- 
tions of an individual computer 
program or a piece of system 
hardware. 

Dot Matrix Printer A type of 
printer that forms characters of mul- 
tiple dots. See Printer. 
Downtime Any period of time 
when the computer is not available 
or not working. 

Electronic Mail Sending and re- 
ceiving information by computer. 

Floppy Disk A flexible plastic 
disk, enclosed in a cardboard 
jacket, that stores information gen- 
erated by the computer; in small 
computers, usually either 5 114" or 
8" in diameter. 



Format As a noun, the physical 
form in which information appears; 
as a verb, to specify parameters of 
a form or to write address codes on 
a blank disk in preparation for using 
it to store data or programs. 
FORTRAN FOFtmula TRANsIa- 
tion, a high-level computer lan- 
guage used primarily for 
mathematical computations; 
though FORTRAN is available for 
some small computers, it is mainly 
used with large computer systems. 
See Language. 

Hard Copy Printed information 
generated by a computer. See 
Printer. 

Hard Disk A magnetically coated 
metal disk, usually permanently 
mounted within a disk drive; capa- 
ble of storing 30 to 150 times more 
information than can a floppy disk; 
also called Winchester disk. 
Hardware The physical compo- 
nents of a computer system, partic- 
ularly the CPU, disk drive, video 
monitor, and keyboard. 
High-Level Language A pro- 
gramming language that allows a 
person to give instructions to a 
computer in English rather than in 
the numerical (binary) code of ones 
and zeros; BASIC, COBOL, and 
Pascal are examples of high-level 
languages. See Language. 
Impact Printer See Printer. 
Input Information entered into the 
computer by means of a keyboard, 
graphic tablet, or other mechanism. 
Input/Output (I/O) Software or 
hardware that exchanges data with 
the outside world. 
Interactive Describes a com- 
puter system in which a two-way 
conversation occurs between the 
user and the computer. 
Interface A piece of hardware or 
software used to connect two de- 
vices (usually the computer and a 
peripheral) that cannot be directly 
hooked together. 

Language A code that the com- 
puter understands; low-level lan- 
guages resemble the fundamental 
codes of the computer; high-level 
languages (such as BASIC and 
COBOL) resemble English. 
Letter-quality Printer A printer, 
usually an impact printer, that gen- 
erates documents of typewriter 
quality. See Printer. 
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Line Printer A type of high-speed 
computer printer that prints an en- 
tire line at a time, rather than one 
character at a time. 
Machine Language The "native 
language" of a computer; the fun- 
damental symbols, usually ones 
and zeros, that the computer is ca- 
pable of recognizing and to which it 
can respond. 

Memory The part of the computer 
that stores program instructions 
and data; memory size is measured 
by the number of characters (bytes) 
it can store, in terms of "K" (1024) 
or "M"; 64K = 65,536 bytes, 
1M= 1,048,576 bytes). Also 
called "user memory." See 
RAM, ROM. 

Menu A list of operations or com- 
mands available in a computer pro- 
gram, usually displayed on the 
computer screen when the pro- 
gram begins. 

Microcomputer A computer 
based on a microprocessor. See 
Microprocessor. 

Microprocessor Core of the cen- 
tral processing unit of a computer; it 
holds all the essential elements for 
manipulating data and performing 
arithmetic calculations. 
Modem MOdulator-DEModula- 
tor; a device that converts a com- 
puter's electrical signals into 
audible sounds (modulation) for 
transmission over the telephone, 
and back again (demodulation) for 
reception via telephone; used to 
link one computer to another. 
Monitor See CRT. 
Network A structure capable of 
linking two or more computers by 
wire, telephone lines, or radio links. 
Operating System A group of 
programs that act as intermediaries 
between the computer and the ap- 
plications software; the operating 
system takes a program's com- 
mands and passes them down to 
the central processing unit in a lan- 
guage that the CPU understands; 
application programs must be writ- 
ten for a specific operating system 
such as DOS, SOS, CPIM, and 
others. 

Output Information the computer 
transmits; this is done by means of 
a video monitor, printer, or other 
mechanism. 

Packaged Software Computer 
programs that are available com- 
mercially through retail stores. 



Parallei Two or more computer 
operations happening at the same 
time; a parallel interface is one that 
receives and sends out a number of 
bits at the same time. See Serial. 
Pascal A high-level programming 
language with a larger, more so- 
phisticated vocabulary than BASIC, 
used for complex applications in 
business, science, and education; 
named after the 17th-century 
French mathematician. 
Peripheral Hardware, such as a 
printer or modem, attached to the 
computer in order to perform a spe- 
cific function. 

Plotter A printing mechanism ca- 
pable of drawing lines rapidly and 
accurately for graphic representa- 
tion. 

Printer A mechanism that repro- 
duces, in printed form, the informa- 
tion entered into or generated by 
the computer; impact printers 
make impressions by physically 
striking a ribbon and paper, 
thermal printers make impressions 
by applying heat to heat-sensitive 
paper; some printers can produce 
graphs as well. 

Printout A printed copy of infor- 
mation produced by the computer. 
See Hard Copy. 

Program A sequence of instruc- 
tions that the computer can under- 
stand and execute. 
RAM Random Access Memory; 
the part of the computer's memory 
that allows both reading and writing, 
as opposed to ROM (Read Only 
Memory). See Memory, ROM. 
RF Modulator A device that lets a 
personal computer use any ordi- 
nary television set for a monitor; 
also called a modulator. 
ROM Read Only Memory; the 
part of the computer's memory that 
allows just reading and is used to 
hold information that never 
changes, such as a computer 
language. 

Save To store a program on a disk 
or somewhere other than in the 
computer's memory. 
Serial Computer operations oc- 
curring in sequence; a serial inter- 
face is one that receives and sends 
out one piece of information at a 
time. See Parallel. 
Software Instructions that op er- 
ate the computer hardware; sys- 
tem software is used for the 
computer's general tasks or func- 
tions (such as operating a printer or 
understanding BASIC); applica- 
tion software is used to accom- 
plish a specific task, such as 
financial modeling or word 
processing. 



Special Characters Characters 
that can be displayed by the com- 
puter, but that are neither letters 
nor numbers, such as &*$()<> + 

System An organized collection 
of hardware, software, and periph- 
eral equipment that works together. 
Telecommunication Transmission 
of information between two com- 
puters in different locations, usually 
over telephone lines. 
Terminal A piece of equipment 
used to communicate with a com- 
puter, such as a keyboard for input, 
or a video monitor or printer for out- 
put. 

Thermal Printer See Printer. 
Timesharing A process whereby 
the facilities of a single (usually 
large) computer are shared by a 
number of users. 
User Group An association of 
people who meet to exchange in- 
formation abut a particular com- 
puter or group of computers. 
Video Monitor The computer pic- 
ture screen; also called monitor, 
CRT. 

Window A portion of the comput- 
er's video display that is dedicated 
to a special purpose. 
Word Processing The entry, ma- 
nipulation, editing, and storage of 
text using a computer. 
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Index 

Accounting, 8, 25-29, 33, 35-36 
Accounts Payable, 28 
Accounts Receivable, 26-27 
Application software, 37 



Electronic mail, 20 
Electronic worksheet, 7, 13-15 



Fields, in data bases, 18 

Files, in data bases, 18 

Financial modeling, 7, 13-15, 33, 34, 36 

FORTRAN, 23, 48 



General Ledger, 26 

Graphics, computer generated, 7, 15-17 



RAM (Random Access Memory), 33, 
34, 49 

Random Access Memory (RAM) , 33, 
49 

Records, in data bases, 18-19 



Service, 40, 42, 43-44 
Software, 37-38 
Source, The, 21 
System software, 37 



BASIC, 23, 48 
Baud, 41 
Bit, 38, 48 
Byte, 38, 48 



CAI/CAT, 8, 22, 48 

Central processing unit (CPU), 32, 38, 
48 

Characters, as part of data base, 18 
COBOL, 23, 48 

Communications networks, 9, 20-22 
Compuserve Information Service, 21 
Computer-assisted instruction (CAI), 
22, 48 

Computer-assisted training (CAT), 22, 
48 

Computer system, components, 38-39 

Consulting, computer, 32, 37 

Contract, service, 42 

Costs, estimating computer, 42-43 

CPU, 32, 38 

CRT, 13, 39, 48 

Custom software, 37 



Daisy wheel printers, 41 

Data base management, 8, 17-19, 35 

Debug, 37, 48 

DIALOG Information Services, 21 
Disks, 39 

Disk storage, 39, 45 
Dot matrix printers, 40 



Hardware, 32, 38-40 



I AC, 44 

Impact printers, 40-41 
Input data, 36 
Input device, 38 

International Apple Core (IAC),44 
Inventory, by computer, 11, 28-29 



K, in computer memory, 38 
Keyboard, computer, 39 
Keypad, numeric, 39 



M, in computer memory, 38 
Mail list management, 17-19, 35 
Memory, computer, 9, 33, 34, 38 
Modeling, financial, 7, 13-15, 33, 34, 
36 

Modems, 41 
Monitor, computer, 39 



Networks, communication, 9, 20-22 
Numeric keypad, 39 



Output device, 38 



Taxes, personal computers and, 43 
Telecommunications, 9, 20-22 
Telenet, 22 

Training, by computer, 8, 22-23 
Tymnet, 22 



User groups, computer, 44 



VisiCalc, 13-14 



Warranties, 40 

Winchester disks, 39 

Word processing, 8, 19-20, 33-34 

Worksheet, electronic, 7, 13-15 



Packaged software, 37 
Pascal, 23, 49 
Payroll, 29 

Peripheral equipment, 38, 40-41 
PILOT, 23 

Planning, for personal computers, 31- 
36 

Plotters, graphics, 16, 40 
Printers, computer, 20, 40-41 
Programming, computer, 23, 37 
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